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INTRODUCTION 



lb ffie Senate and House of Representatives : 

In accordance with the provisions of the resolve authorizing the 
continuance of the Scientific Survey, we have the honor to present 
herewith our Annual Keport, describing the results of our explora- 
tions during the past season. 

No change has been made in the organization of the corps of the 
survey ; but we have been unable to employ all who were in the 
field the previous year. Mr. Houghton has not been in the service 
at all, and Mr. Packard only a few weeks ; the rest have been hard 
at work in the field, some of us from the 10th of May to the 6th of 
October. Several persons of eminent ability have applied for the 
oflSce of assistant to the survey, but we uniformly refused their 
services, and desire to accept no others until we have the means 
to employ aid in addition to those now on the list. Those^who so 
kindly tendered us their services without charge shall be remem- 
bered first when we may have the means of remuneration in our 
hands. 

On the 25th of March we conferred with His Excellency the 
Governor and the Secretary of the Board of Agriculture in refer- 
ence to the plan of operations for the season. The instructions 
then received we have endeavored to carry out in the way now 
to be described. As before, we formed two parties, each of us 
either accompanying or having charge of one of them. The 
Naturalist, Dr. Holmes, spent a part of May, the whole of June 
and a part of July in exploring the distribution of the Lower Hel- 
derberg limestone, or the ** marble layer " of Maine, in Aroostook 
county. About the first of July Mr. Fuller commenced to explore 
the marine zoology of the coast, under the direction of the survey, 
accompanied by Mr. Packard for a few weeks. He commenced 
his work near Eastport, and worked his way along gradually to 
Portland; having amassed a great number of facts and specimens. 
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He was at work dredging until the middle of September. Dr. 
Holmes explored the Natural History of the Kennebec and An- 
droscoggin regions during the latter part of the reason. 

The Geologist, Mr. Hitchcock, was accompanied by Mr. Geo. L. 
Goodale (now Assayer to the State) during the whole season. 
About the middle of May they left Moosehead Lake in birch canoes, 
accompanied by Mr. 0. White, of the scientific department of Am- 
herst College, and explored the west branch of the Penobscot, the 
upper portion of the river St. John, returning by way of Churchill, 
Chamberlain and Chesuncook Lakes to Greenville. Mr. White 
became so much interested in the work of exploration, that at his 
own expense he explored the geojogy of AUeguash and Cancemgo- 
moe Lakes, and presented us with a report upon them. 

The Geological party spent the last of June and the whole of 
July in exploring the country near Penobscot Bay, and measuring 
a section from Eden to the Canada line in Somerset county. Then 
they spent more than a month in examining the country watered 
by the Schoodic Lakes and the St. Croix river, besides an important 
exploration of the iron ore and fossiliferous limestone of northern 
Aroostook county. The last work of the season was the explora- 
tion of the large lakes in Franklin and Oxford counties. 

We propose to divide this report into three parts. Part I will 
embrace the observations that have been made in Natural History 
during the past year, in all the departments of Zoology and Botany. 
Part II will treat of whatever may have been learned respecting 
the rocks and fossils of the State since the publication of the Pre- 
liminary Report ; while Part III will be devoted to the chemical 
portion of the general report. We shall not address your Honor- 
able Assembly with each special report, but with this introduction 
present the several fragments in the most natural order possible. 
We have found it very difficult to devise an unexceptionable mode 
of presenting our materials, owing to their fragmentary character. 

We regard the notices of iron ores in the State, and the descrip- 
tion of the Botanical Map, as the most important practical results 
of the survey described in this report. The one may 'have an inti- 
mate connection with the welfare of our General Government, 
while the latter will be of value to those who propose settling in 
the best agricultural districts ; and when the details are properly 
investigated, it will afford to the residents of all parts of the State 
the knowledge of the best fertilizers for each district. 
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We regard ourselves fortunate in being able to present commu- 
nications from J. W. Dawson, LL. D., Principal of McGill College, 
Montreal, and from E. Billings, F. 0. S., Palaeantologist, of the 
Canada Survey, respecting new species of fossil plants and animals 
discovered in the State. These gentlemen kindly volunteered their 
aid in this department, and the former one visited the localities in 
person, thereby with his experienced eye gaining more information 
in a few days respecting this ancient flora of Maine than we could 
have done in as many weeks. We hope also to be able to present 
a valuable letter about the microscopic remains of animals and 
plants found in the " polishing powder '' of our peat-bogs from 
Prof. L. W. Bailey, of the University at Frederickton, N. B., who 
has inherited in this department the skill of his lamented father, the 
late Prof J. W. Bailey, of West Point. 

We have been much gratified with the favorable reception our 
Preliminary Report has found, both within and without the State, 
and in foreign countries, as well as in the British Provinces on our 
own continent. You are earning for yourselves a reputation for 
wisdom, skill and liberality across the water. In a review of the 
report of last year in the Daily Edinburgh Review of July T, 1862, 
your example is commended to the chiefs of the Geological Survey 
of Great Britain ; not that science is not cultivated there, but that 
too little effort is there made to popularize scientific details and to 
present their practical bearings to the people. Of the fruits of the 
survey this writer says : "We can only say that they are well 
fitted to stimulate the chiefs of surveys on this side of the Atlantic.'' 
Also : " We cannot, too, but commend the wisdom of the Legis- 
lature's ' Resolve.' Great activity and enterprise are being thrown 
into agricultural and mining operations. Science might direct 
these energies. Geology might point out the connection between 
the characteristic rocks of a district and its soil," etc. ''Zoology 
and Botany might also do much if their researches were set in 
popular and directly practical aspects. Maine has made the 
attempt, and the success is most marked. It will do a great deal 
naore for the social comfort and morality of its people than the 
notorious 'Liquor Law' of that State ever could." 

The estimate in which the report is held in the British Provinces 
may be seen in the following extract from the Canadian Naturalist 
for June, 1862 : "The survey of Maine was commenced last year 
by Mr. Hitchcock, and his report shows a most praiseworthy dili- 
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gence and an e3:cellent combination of effort with others wofking 
in neighboring fields, along with great capacity for such work. 
The observations made and the fossils collected enable us for the 
first time to form just ideas of the parallelism of large portions of 
the rocks of Maine with those of New York, Canada, Nova Scotia, 
etc/' 

The American Journal of Science and Art, the leading scientific 
journal of our country, says in its issue for May, 1862 : " It is 
worthy of remark that in these times of civil strife Maine has the 
courage to inaugurate a new scientific survey, while some other 
States are suspending work on surveys only partly completed. 
This is the more to the honor of Maine, inasmuch as in case of a 
foreign war she would be the first to suffer the liability of an in- 
vasion." 

We have collected a large number of specimens illustrating the 
Geology, Zoology and Botany of the State, which we have accumu- 
lated at the rooms of the Portland Society of Natural History, pre- 
paratory to culling out suites of specimens for the State House 
and the higher literary institutions of the State. We are under 
great obligations to this society for the free use of their rooms, and 
especially because they are aiding wonderfully in promoting a 
scientific knowledge of the State by their publications and the 
opening of their collections to the use of the public. These publi- 
cations assist the State materially, for they are filled with scientific 
details of great importance, which need not be repeated in our 
reports, and are accessible to all who wish to inspect them. The 
value of this society is well known to you, as in times past you 
have granted it aid. The society is now virtually paying back to 
the State all that it has received. 

We must renew our thanks to the citizens of cJll parts of the 
State where we have travelled ihe past season, for their hospitality 
and earnest efforts to assist us in our labors. Last year we thought 
we had never seen people so obliging and generous as those who 
assisted us, but this year they have been still more courteous. In 
addition to those enumerated last year, we are under special obli- 
gations to the following gentlemen, as well as to many others 
whom we have not time to mention : Hon. Ira Fish of Patten, 
Joseph Pollard and Eben Trafton of Masardis, Daniel Stickney of 
Presque Isle, Hiram Stevens, William A. Sampson, J. W. Haines, 
Edward Fowler, Cyrus Estes and John B. Trafton of Fort Fair- 



field> Oliver Smith of Mara Hill, Milton Wddi, Theoyhilug C$xy 
and Z. P. Wentworth of Houlton, Hon. P. P. Bnrleigh of North 
Linnene, Oeorge H. Downing of No. 5, S. 3 of Aroostook connl^', 

Sylvester of Parlin Pond, of Forks Hotel, 

(Forks of the Kennebec,) J. H. Eveleth of Greenville, Oapt. Thomas 
Robinson of the "Fairy of the Lake," Seward Dill and Mr. 
Bussell of Phillips, E. Darwin Prescott of Sandy River Plantation, 
D. M. Benjamin of East Livermore, Prof. D. T. Smith of Bangor, 
Messrs. Best and McAdam of the Woodstock Charcoal Iron Co., 

Batchelder of Union, and Dr. John DeLaski of Vinal- 

haven. 

Very substantial assistance was furnished the Geologist by the 
superintendents of most of the railroads in the State ; insomuch 
that enough funds were saved by this means to authorize the 
excjarsion to Aroostook county when the valuable properties of the 
iron ore in No. 13, R. 6 were discovered. We do not see, then, 
but that the credit of this discovery — ^the most important yet made 
by the survey — ^is to be ascribed to those gentlemen who so kindly 
furnished these passes. From Edwin Noyes, the Superintendent 
of the Penobscot and Kennebec, and the Androscoggin and Ken- 
nebec Railroads, — from B. H. Cushman, the Manager and Superin- 
tendent of the Kennebec and Portland Railroad, and from W. W. 
Sawyer, the Superintendent of the Calais and Baring, and Lewy's 
Island Railroad, complimentary tickets for the season were received ; 
while for occasional passes for particular trains over the Grand 
Trunk Railway and the Somerset and Kennebec Railroad we are 
indebted to the kindness of their superintendents. 

To Mr. Sawyer, Superintendent of the Lewy's Island Railroad, 
we are not only indebted for season tickets for our whole party, 
but also for the use of special engines and a steamboat — the 
" Gipsey," — which plies over Lewy's Long and Big Lakes. These 
favors assisted us very materially, both in time and money. 

We cannot close without alluding to the wisdom your Honora- 
ble Assembly used in the selection of the commissioners to whom 
we are responsible, viz: His Excellency the Governor, and the 
Secretary of the Board of Agriculture. They have fully appreci- 
ated the value of scientific explorations in their instructions to us ; 
they have been careful to see that the appropriations were ex- 
pended to the greatest possible advantage ; they have managed for 
us difficult questions of a pecuniary nature ; have borne with our 



8 



BOABD OF AGBICULTUBE. 



feilingS; and assisted us all that was in their power. If the explo- 
rations are not conducted so as to secure the greatest possible 
benefit to the State, it is not their fault. 
With these preliminaries, we now present our reports. 

Respectfully submitted, 

EZEKIEL HOLMES, 
C. H. HITCHOOOK 



PART I. 



BEPORTS UPON THE ZOOLOGY AND BOTANY OF THE 

STATE OF MAINE. 



DR. HOLMES' REPORT 

ON THE FISHES OF MAINE, INCLUDING 80ME OF THE ELEMENTABT 

PRINCIPLES OF ICHTHYOLOGY. 



PART I. 



lb the Hon, Senate and House of BepresentativeB 

in Legisla^re assembled , January, 1863: 

Gentlemen: — In accordance with the resolves passed by your 
honorable body at the last session, providing for a continuance of 
the " Scientific Survey of the State/' I herewith submit the fol- 
lowing report ^n the Ichthyology of Maine. 

This report, I have divided into two parts, and you will find it 
somewhat anomalous in its plan as usually followed in such cases, 
inasmuch as it is not confined to a mere detail, or catalogue of the 
fishes which are found in the waters of Maine, but embraces also 
some of the more important elementary principles of the science of 
Ichthyology in general. My reasons for this, I trust, will, on a 
candid consideration of the subject in all its bearings, be fully 
appreciated and approved. 

A dry, formal catalogue of the fishes found in our State and 
vicinity, with their technical names and synonymes, would interest 
the experienced scientific Ichthyologist for a few moments, but the 
people none at all. 

As Naturalist to the survey, it becomes my duty to give in 
detail, as far as observation and facts will warrant, the natural 
history of fishes which frequent our coast, and streams, and lakes. 

Now, the natural history of fishes treats '' of their structure and 
form — ^their habits and uses — their classification," and territorial 
distribution. To do this, appropriate use must be made of the 
peculiar language — nomenclature, or terms and phrases used, both 
among practical fishermen, and scientific men in this department ; 
for Ichthyology, like every other science, profession and occupa- 
tion, has its own particular language. As a general thing, how- 
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ever, the terms and phrases which scientific men have, from time 
to time adopted as appropriately descriptive of Ichthyological 
subjects and facts, are, to the majority of us, ** heathen Oreek.'^ 
It is not strange that it should be so, for there has been little, or 
no effort to familiarize the people, whether old or young, with 
them. Books on this subject are comparatively rare and costly, 
and the few in existence are better calculated for those already 
adepts, than as guides to the first rudimentary principles, leading 
the young inquirer to a full knowledge of the science in all its 
branches. 

Hence arises the fact that, although the fishermen of Maine are 
among the most enterprising, intelligent and shrewd of the peo- 
ple---are well versed in all the technicalities of practical seamanship, 
whether in calm or in storm, understand thoroughly the habits 
of most of the fishes they pursue, and are perfectly acquainted with 
the best modes of taking, curing and preparing them for dietetical, 
commercial and economical purposes, but very few of them could 
point out the true scientific distinctive characteristics between a 
cod and a sculpin. 

As before remarked, they cannot be blamed for this, so long as 
the avenues to knowledge in this department of natural history 
are virtually closed against them. Indeed, I found it sufficiently 
difficult, during the writing of this report, to obtain some of the 
standard authors on Ichthyology, for the purposes of reference, and 
the clearing up of points on which the mind was in doubt.* 

To obviate, in some degree, this difficulty, I have thought it 
advisable to incorporate into this report, some of the general ele- 
mentary principles of Ichthyology, by which the subject matter 
might be more clearly elucidated and better understood. What I 
have given is designed to aid the student in his investigations of 
this branch of natural science, so that his "pursuit of knowledge'' 



♦ But one work of the kind could be found in the State Library, where, it is but 
fair to expect the student would be enabled to find all the more expensive works on 
every subject, and this belonging to the select class which bears the inscription, 
" not to be taken from the Library." . As further proof of the difl&culty of obtaining 
elementary instruction in this department of natural history, Worcester's Dictionary 
may be cited. The publishers of that work boast of it as being the best of the kind 
in use for giving and defining scientific terms and phrases. On examination, yoii 
will find that, in Botany, Ornithology, and some other branches, nearly all the terms 
used are put down well explained and also illustrated by small neat wood cuts ; but 
for the strictly Ichthyological terms you will seek in vain. It is true a few of the 
more common ones may be found, but no wood cut illustrates them to the eye. 
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shall lie " under" less " diflBculties" than they otherwise would be. 
In doing this, I have found it a diflBcult thing, as have undoubtedly 
many others who have essayed a similar task, to steer a middle 
course, so that what was written should not be so dryly scientific 
as to repulse and discourage the beginner — nor so purely elemen- 
tary as to afford no interest to a deeply scientific man. 

If some of the rising generation, who are fond of deep sea fishing, 
with lead and line — or of Isaak Walton's '' gentle art" of angling 
by brook and lake-let, should be led by it to turn their amusement 
to incentives for more thorough research into the works of nature, 
as manifest in the " finny tribes," the writer will be amply com- 
pensated for his labor, and the State expenditure will not have 
been made in vain. 



The Early Settlers of Maine dravm thither by its Excellent Fisheries. 

Progress and Importance of Them. 

The fisheries of Maine constitute one of the oldest and most 
valuable interests of the community. No person can sail along 
our coast, or explore our bays and creeks, without being struck 
with the uncommon facilities offered for marine fisheries. No per- 
son can travel over our territory, and examine the innumerable 
lakes, rivers and smaller streams he meets with, without also being 
struck with the uncommon chances and advantageous localities 
offered by nature for interior fisheries. 

These advantageous sites, and the facilities for such pursuits 
were quickly observed by the very first discoverers of Maine, and 
were among the principal inducements which drew so many pio- 
neers and adventurers to our shores, and made them so persevering 
and determined to establish settlements on the coast and islands, 
notwithstanding the social privations that at first attended, and the 
Indian hostilities that soon surrounded them. 

Pring, in 1603, and Weymouth, in 1605, both foresaw the un- 
common advantages here offered for fishing and trading. Wey- 
mouth, during his voyage came to anchor near Monhegan island, 
and lay for a time in what he called "Pentecost Harbor," from 
which he sailed, as his historian says, " to enter a newly discov- 
ered river, swept by strong tides, and enlivened with fish, some of 
which were seen great leaping above water judged to be salmon." 
Around the island where they first landed (Monhegan) they relate 
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that great lobsters — rock fish and plaice were filled — aU the fish being 
toeUfed, fcU and sweet." 

The natives, whom they found there inhabiting the seaboard, 
obtained an easy and laxurious living from the ocean, and were 
expert fishermen, as well as bold and skilful hunters. Rosier, the 
historian of Weymouth's voyage describes those whom he (Wey- 
mouth) basely kidnapped and carried with him on his return to 
England, as peaceable, kind-hearted, generous, truthful and hon- 
est — as "expert whalemen by profession, often capturing this 
mammoth fish(?) in our waters.'^ The account which these cap- 
tives gave of the resources of their native country in these things, 
heightened the already roused excitement in England respecting 
the newly discovered regions, and two years after (160T) we find 
Popham, with true British enterprise, planting a village of fifty 
houses to accommodate his colony on the shores of the Kennebec, 
and erecting a fort for their defence. The objects of this settle- 
ment were principally fishing in the adjacent waters, and trade 
with the natives. In all the early descriptions of our State, fishing 
and fisheries always stood out in strong relief. Speaking of '' No- 
rembega,'' it was described by Purchas as being an island at the 
mouth of a goodly river,* ^^very fit for fishing * * * and (hat the 
region that goeth along (he sea doth abound in fish." 

The death of Popham, and the hostilities of the Indians, exas- 
perated probably by the imprudence of his men, brought his settle- 
ment to an early destruction, but the inducements were too great 
to allow the country and fishing grounds to remain unoccupied, 
and accordingly we find the French settling Mount Desert in 1609, 
and a few years after (1614) we find the celebrated Capt. John 
Smith exploring along our coast with two ships. He, as did Wey- 
mouth, anchored at Monhegan. This island had been more or less 
a resort for fishermen since its discovery by Weymouth. 

Smith made it the centre of his operations during the summer. 
" Whilst the sailors fished,'' says he, " myself with eight others 
ranged the coast in a small boat. We got, for trifles, 11,000 beaver 
skins, 100 martins, and as many otters, and the most of them with- 
in the distance of 20 leagues. We ranged the coast east and west 
much further."f 



* Supposed to he Damaiiscotta, see Sewall's Ancient Dominions of Maine, p. 32. 
t Sewall'8 Ancient Pominions, p. 175. 



SCIENTIFIC SURVEY. 15 

He returned to England in September following. Besides the 
furs, they carried home 47,000 diy and core fish made at Mon- 
hegan. 

Fhjfrmu&t Colony saved from Starvation by Maine Msheries. 

From this time the fisheries and settlements began to increase, 
proving a source, not only of profit to those who engaged in the 
business, but of food and life to many, especially to the Pilgrims 
of Plymouth, who obtained provisions from them to sustain their 
starving families, and without which relief, it is doubtful if they 
too would not have suffered the fate of Popham's colony and become 
annihilated. Some historians have stated, and many people be- 
lieve, that the landing of the Puritan Pilgrims on Plymouth Kock, 
in 1620 — an event whose anniversary is annually celebrated — con- 
stituted the first settlement in New England, and the germ of all 
its population and prosperity. Not so. Several settlements had 
been made and were in existence, years before, and to these were 
the Plymouth Pilgrims indebted for relief and timely succor. 
Monhegan and Damariscove, and Saco, and other places, were set- 
tled before that. In 1622, " thirty sail of vessels entered at Da- 
mariscove — ^which was now the granary of the embryo settlements 
of New England — ^whose name (Damariscove) an English corrup- 
tion of Indian words signifying a *' place for fish,'' indicates its 
early importance as a fishing depot. 

The ship Swallow, from here, sent her shallop to Plymouth^ and 
to Damariscove came Winslow of the Plymouth plantation (the 
Oovernor of the colony) to draw supplies for his settlement fam- 
ishing on the shores of Cape Cod — who says — " I found kind enter- 
tainment and good respect, with a willingness to supply our wants 
— which was done as far as able — and would not take any bills for 
the same, but did what they could fireely" — which certainly indi- 
cates that the inhabitants of Damariscove were a thrifty and gen- 
erous people.* 

A trading house was early established on Monhegan, where fish 
and furs were purchased and stored until shipped to the mother 
country. This house was broken up in 1626, when the goods, 
being offered for sale. Governor Bradford and Mr. Winslow of the 
New Plymouth colony, and Mr. Thompson of Piscataqua, went 



* Sewall's Ancient Bondnions, p. 106. 
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thither and purchased them. The moiety of the Plymouth planters 
being £400. The island was sold that year by Mr. Jennings of 
Plymouth^ England, to the future Pemaquid patentees, and contin- 
ued to be a favorite resort of fishermen.* 

Sir Fernando Gorges, who had taken a deep interest in the dis- 
coveries in this country, and who had given a shelter and a home 
to the natives whom Weymouth had kidnapped, while they were 
in England, and listened attentively to their descriptions of their 
country, fitted out, in 1616, an expedition under the command of 
Eichard Vines, Esq., to explore the country still more, with a view 
to settlement. 

He came to anchor at a place which, in consequence of his win- 
tering there, he called " Winter Harbor," a spot near the mouth 
of Saco river, which river had been previously described by Champ- 
lain, a French early voyageur and explorer, as being " three or 
four fathoms in depth, and is well stored widi fish." 

The PlymouQi Colony Purchase a Fishery in Maine, 

The Plymouth colony, finding the fisheries in this section of the 
coast much more productive than further south, purchased, in 1628, 
of Monquine, Sagamore of Kennebec, a large tract of country on 
both sides of that river from Gusenock ( Cushnoc) up to Wesseruns- 
Hpk. It is. conveyed by deed, which is still to be seen in the 
Register's office in Lincoln county, to William Bradford, Edward 
Winslow and others, in behalf of Plymouth Company. This grant 
was enlarged and confirmed to them in 1629-30. This patent gave 
to them the control of the fisheries and trading sections on that 
tract. The monopoly, or exclusive right to fishing in these waters, 
for one or more years, used to be sold to the highest bidder at the 
expiration of each lease, and thus the colony derived a profitable 
income from their domain. This was continued until the lands be- 
gan to rise in value, when the colony sold out to a company of 
individuals known as the Plymouth Company, or proprietors. 

The Fishing Business becomes more Systematic and Increases Com- 
merce. 

As population increased, the fishing business began to assume 
more systematic arrangements and regular business forms. In 

* f olsom's History of Saoo. 
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1636, Folsom observes* that fishing was the most common occupa- 
tion, as it was both easy and profitable to barter the proceeds for 
com from Virgin^ and other stores from England. 

The trade with the planters of Massachusetts soon became con- 
siderable. At this time, Mr. Vines had a consignment of bread 
and beef from that quarter. Jocelyn remarks that "Winter Har- 
bor is a noted place for fishes ; here they have many stages. '' He 
describes the mode of pursuing this business in the following man- 
ner. "The fishermen take yearly on the coast many hundred 
quintals of cod, bake, haddock and pollock, and dry them at their 
stages, making three voyages in a year. They make merchantable 
and refuse fish, which they sell to Massachusetts merchants ; the 
first, for 32 ryals ($4.00) per quintal — the refuse for 9 and 10 
shiUings ($2.00 to $2.25.) 

The merchant sends the fish, the first to Lisbon, Bilboa, Mar- 
seilles, Toulon, Bourdeaux, and other cities of France — ^to Canaries, 
pipe staves and clapboards ; the refuse fish to the West Indies for 
' the negroes. To every shallop belong four fishermen — a master, a 
ateersman, a midshipman and a shoreman, who washes the fish out 
of the salt and dries it upon hurdles pitched upon stakes, breast 
high', and tends their cookery. They often get in one voyage eight 
or nine barrels a share a man. The merchant buys of the planters, 
beef, pork, peas, wheat, Indian corn, and sells it to the fishermen. '' 

Thus, step by step, grew the fisheries of Maine into a business af 
magnitude and importance, and in proportion as the fisheries pros- 
pered, grew the maritime portions of our State in population and 
^ corresponding strength. During the vexatious and bloody Indian 

wars which soon after this began, and continued with but occa- 
sional cessation for more than a hundred years, and kept the set- 
tlers in constant watch for the safety of their property and lives, 
their principal reliance for sustenance and supply of other comforts 
was on their fisheries. But for these, many a family, and many a 
hamlet on the seaboard, would have been reduced to actual starva- 
tion. It was this never failing resource which gave them life and 
energy and the means to resist the assaults of their wily foes, until 
they finally conquered and exterminated them. 

■ ■■ ' ■ ■ I ■ ■ ■ 111 iiai 11 _a_w^>— ^— i^i II 1 1 1 
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Laum began to be oaBed/br io BegukUe Ae Fuheriee. 

As popnUtion increased, and settlemeiits multiplied, and compe- 
tition on the sea, and improvements on the ^d become more 
prevalent, separate int^ests of indiyidoals and Ammnnities began 
to clash, and we find the government, whatever it was at the time, 
often called npon to make laws and regolstions for restraining 
encroachments on the one hand, and resistance on the other. As 
governments therefore, whether proprietoiy or colonial, began to 
be established for the preservation or the protection of property, 
the expenses accming thereby, were met by -some sort of taxation. 
This was often paid in fish. 

Thas, we find that as early as 1684, when Pemaqnid, and the 
** region ronnd abont^' were forraed into a " Ducal State," under 
the Royal Grant to the Duke of York, a duty, or tax was put upon 
the fishermen for the purpose of revenue. '* All vessels, not of the 
Ducal State, were ordered to pay into public revenue — if a decked 
vessel, four quintals — ^if an open boat, Hvo quintals of merohardabte 
fith.*^ In 1?32, we find that the people of Saco met with trouble 
in regard to their river, or interior fishery, by reason of the prac- 
tices of the officers and soldiers of the ''Truck-house" (Block-house 
or fort,) and the town voted ** that Mr. John Gordon lay a memo- 
rial before his Excellency the Governor, and the Honorable Council 
of the difficulties that the inhabitants and residents on Saco river 
sustain by those in the public pay of this Province, by setting of 
nets and drifting with nets to the disturbing of the common course 
oi the fish, and any other difficulties that are not for the honor of 
this Province."* 

From this date to the present time, legislative enactments have 
been frequently called for, and an examination of our statute books 
will prove the fact, that if the natural history of fishes had been more 
thoroughly understood, some of the laws would have been very 
difierently framed and much better executed. 

Maasadmaetie commences LegislaUive JEncouragement to Fisheries. 

Previous to this (in 1689) Massachusetts, whose government had 
become more stable than that of some of its sister provinces, seeing 
the great importance of this branch of industry, began a system of 
encouragement to it by legislative protection. It was provided by 

* F(tem*8 Hiitory of Smo. 



law, fliftfc all vetmeln and otker property employed in "taking, 
making and transporting of fish, should be exempt from duties 
and public taxes for seven years ; and that all fishermen, during 
the season of their business, should be dispensed from military 
duty. This so stimulated the business that in 1641, the mariners 
of that colony followed the fishing so well, that there was above 
three hundred ihomand dry fish sent to market/'* 

They became a FracHeal School for Seamen, 

This system of eacofin^emeni also resulted, not only to the 
inorease of the fisheries, but also, by consequeziee, led to the busi- 
ness of ship building, and to a more ext^sided commerce. It also 
proved itself to be one of the very best practical schools for sea- 
manship and a source from which, in process of time, the merchant 
service derived their most expert and skilful sailors and shipmaa- 
tOEs. At the breaking out of the revolution, these men formed the 
nucleus of our navy, which, though small, did essential and effect- 
ive service in the cause of their country, and in the war of 1812, 
constituted a formidable rival to the greatest naval power then on 
earth. 

The United .States adopt and coniimie a System of Encouragement. 

When peace was established and the Federal Congress was or- 
ganized under the new constitution, they remembered this service, 
and to aid in continuing a school productive of such good results, 
they adopted a system of national bounty to those fishermen who 
embarked in the business to a certain extent. This bounty con- 
tinues in operation to this day, and under its provisions more than 
three millions of dollars have been received since its commencement . 
by the hardy fishermen of Maine alone. 

Aided by the stimuli and encouragement, which we have men- 
tioned, and the profitable character of the business itself, the Maine 
fishermen have continued to increase from the humble beginnings 
we have related, until«in 1860, the product of the shipping so em- 
ployed amounted to $569,896 ; the capital employed to $496,910 ; 
and {he number of hands to 2,78$, being third State in rank. 

One would be lost in trying to estimate the myriads of fishes, of 
various kinds, that have been drawn from our waters, hoik sea and 

* Paul's Hiitory of Hew EnglMid, Tol. 11, p. 56. 
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inland, since the day that Wejmonth found them so plentifal " fat 
and sweet" at Monhegan, until the present time. Every year, and 
every season since, has the sea yielded to the industry of the ad- 
venturous fisherman, a life-giving, exhaustless harvest, and that 
harvest has been as continually replenished and nurtured in the 
coral fields of the ocean by an unseen but Almighty hand. 



CLAfiSIFlGATION. 

• 
B}' classification in natural history, is meant the arranging, or 

grouping into classes, orders and genera, the several objects to 
be described, which have properties and characteristics similar and 
common to each other. Some system of this kind was found ne- 
cessary at a very early day, and sv^me not very successful attempts 
of the kind were made by the older naturalists. The most suc- 
cessful systematizer in natural science was Linneus, the Swedish 
Philosopher, whose researches and writings opened a new era in 
studies of this kind. His keen observation and talent of discrimi- 
nation enabled him to develope a more simple, and at the same 
time more practical arrangement, than any writer before him had 
done. By his writings and lectures he rendered all the departments 
of the science popular, and awakened an . enthusiasm among the 
scientific of every nation, that has continued to this day and been 
of incalculable benefit to mankind. 

A theory had long obtained belief that God had created every 
thing in nature according to a natural gradation, or natural orders ; 
or, in other words, that there is a continuous series, or chain of 
creation from the least to the greatest, and from the most simple 
to the highest and most complicated organizations — ^that a perfect 
knowledge of the whole range would enable us to place any par- 
ticular object under consideration, unerringly into the exact place 
or link in the great chain of created beings or things — that by 
searching out the resemblances and affinities of the objects in ques- 
tion, they could all be grouped into true ndtural orders, each order 
sufficiently definite and distinct to warrant a specific name, or des- 
ignation, and yet its extremities or borders, (so to speak) so nearly 
resembling those on either side as to enable the student to see and 
point out where they meet and blend into each other. 

It is evident, that, in order to designate and accurately describe 
these natural orders (admitting their existence,) a perfect knowl- 



edge of the whole would-be needed. This is impoBsible for one 
man to attain. 

LinneuS; therefore, while he conformed as far ad he was able to 
what he considered natural orders, thought it advisable to adopt 
what has been called an artificial system, establishing classes, 
orders, genera and species upon certain organs which axe always 
present and uniform in form, position and structure. By these 
means the study and description of natural objects have been 
admirably systematized and fa<^litate4. l^ese important aids have 
wonderfully promoted investigation and research, and increased 
ike knowledge of natural history in all its branches. 

Diiferent individuals, following their taste and " bent of their 
genius'' have devoted themselves to different departments of the 
science. Some making Botany, ^ome Ornithology, some Entomol* 
ogy, some Ichthyology; others Mineralogy and Geology, and so 
on, their speciality, thus becoming adepts in their favorite science. 
New discoveries have brought new changes in grouping or classi- 
fication, and it will be found in tracing back the progress that has 
thus far been made, that the arrangement of the present day is very 
different, in many important respects, from the systems adopted 
and promulgated by our predecessors — each of which had its day. 
In Ichthyology this has been especially the case, and as mapy of 
the terms, and some of the orders and genera are still used by 
modem writers on this science, it n^ay be useful to look briefly over 
some of the several classificatipns which the older Ichthyologists 
adopted in their works. We shall thus more understandingly pur- 
sue the science as arranged by the more modern writers. As long 
ago as 1655, Belon, a French physician, wrote a work entitled 
" The ruiture and diversity of fishes loiih their portraits,^' He was 
the first who divided or grouped fishes into two grand divisions of 
cartilaginous and osseous fishes. 

Willoughby and Ray were among the earliest authors who re- 
duced the study of Ichthyology to something like a systematic 
arrangement. Their work made its appearance in 1686, in four 
Books, folio. ^ 
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WnXX)U6HBT AKD Bat's StSTBM. 

II. Book — cetaceoas fi^es. 
III. Book — concerning cartilaginoas fishes. This is divided into 

three sections. 
lY . Book — concerning oviparous fishes which have spines. This 

is divided into five sections. 

Bay, in 1713, pnbliahed an improveiDent on this system in a 
work entitled *' A Synopsis of Fishes/^ 

A classification by Saniael Dale, was published in 1739, who 
made several improvements upon former arrangements, showing 
that there had been some advance in the science. He based his 
method upon the respiratory organs, dividing them into two grand 
classes. ^ 

Dale's Ststem. 

Class I. — Fishes breathing by g^Us {BraruMia reapiranteB,) and 
having but one ventricle to the heart. This class 
was divided into two orders, viz : 
I. — Oyifarous. 

II. — ViVIPABOUS. 

These orders were sub-divided into families, genera and 
species. 

Glass II. — Fishes breathing by lungs {Pulmone respir antes,) and 
having two ventricles to tiie heart as the whales. 

About the same time, Linneus, who had collected the manuscripts 
and writings of his deceased friend, Artedi, published two volumes 
entitled Philosopfna Ichthyologies, (Philosophy of Ichthyology . ) 

Artedi was a true and thorough naturalist for that day. He had 
confined his researches to the natural history of fishes with indefat- 
igable zeal. 

He had systematized and arranged the classification of the sci- 
ence in accordance with the advice of Linneus — established new 
genera, gave rules for their formation and descriptions, assigned to 
them their proper limits, and gave the methods of separating differ- 
ent species, so as to render their descriptions clear and simple. 
So correct was he in the description and distribution of genera, that 
many of those he established are still retained in the nomenclature 
of the science on his authority to the present day. 



sgientifio subvbt. 2$ 

Abtebi's Ststsm. 

Class I. — ^Fishes with tails placed perpendicularly (Pisces cauda 
Perpendiculari. ) 

This class is divided into sections, orders and genera, as fol- 
lows: 

A* — ^Fish with bony rays to the fins and bony gills. 

1. — ^Pins unarmed, MafacopteTygii, (soft fins.) 

1. 8jiK9^^lhwi> P^ fi§h. 



lifih with one fin almost 
baek. 



f 1. Sjnmilhwi, F 
I 2. Cobitis, Loche. 
in middle of J 3. Cyprinus, Car^ 



Carp, 

4. Clapeay JSerring$t SfC* 

5. Argentina, Argeniine, Silver fish. 

6. Ebn>c«tns, Flying fi$k. 



One fin nearly In middle of bwk, and S I' JJ»egoniis, WFWte>l«ft. 
vuo uu u<Qwi^«« «u«uk«v« i'.Hw^iHEu J g. Osmenu, Smelt 



One fin in ftirther end of back. 



C 10. Esox, Piekeret. 

in. 



One or more fins extending whole kngth 
back. 



114. 

il6. 

16. 

In. 



JEobeneis, Sucking fi$h. 

'12. Coryphsona. 

18. Ammodytes. 

14. Pleaxonaete^ MaUbuif Flounder: 
Stromateos. 
Oadus, Cotf, Haddock, 
Anarrhichas, Wolf fish. 

One long fin scarcely distinct fh>m the C 18. Muraena, Eel. 
taU. H9. Ophidion. 

One very small fin, or none at all, on (20. Anableps. 
extreme part of back. ( 21. Gymnotus, Electrical Eel. 

2. — Fish with bony fins« some of which are spines, AcarUhopie- 
rygii, (thorny fins.) 

'22. Blennios, Blenny or Slime fish. 
28. Gobtns, Goby, 
24. Xiphias, Sword fish. 
26. Scomber, Mackerel. 

26. Biagil, Mullet. 

27. Labms, Bass. 

28. Sparas, Gilt Head, 

29. Sciflona. 

(SO. PensA, Perch. 

81. Trichiuras, Weever. 

82. Irigla, Gurnard. 
38. Scorpaena. 

84. Cottus, Bull-head. 

85. Zeos, Dory. 

86. Chsdtodon, Beard-teeth. [belly. 

87. €k»teroBteas, SticHe^ack^ Biony- 

!88. BalisteB, FiU fith. 
89. Ostraclon, Coat of maU^ Truntcfish. 
40. Cycloptems, Sucker. 
41. Lophios, Angler. 



Fish with smooth heads. 



Kflh with rough heads. 
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B. — ^Fish with fins bayiBg OMrtilagiiiouft rays hardly dirtbot Aom 
^ membraiie. 

i42. Petromjzon, Lamper Eel, 
43. Acipenser, Sturgeon, 
44. Sqnahu, /^wriu. 
45. Raja, Skates, 

Class II. — Fish having tails placed horizontally, including whales. 

We have thus given the system of Artedi hi detail, because, 
although Willoughby and Say, by their ittpvovemMits in classifica- 
tion of this branch of natural history gave it a more respectable 
pomtion among Hie sdencM than it before had, Artedi placed it on 
a firm basis and gave permanency to its nomenclatorie. 

Other writers on this subject followed from time to tme and 
added, by their researches and discoveries, to the fund of knowledge 
on these matters. Among them, Klein published an interesting 
work in ItiO^ on the '' Natural Hisloty of Fishes,^' in w^h he 
endeavored to improve upon Artedi. 

He increased the number of genera partly fi*om the number of 
newly discovered fiahes till then undescribed. He divided them 
into ttiree grand orders, viz : 

I. — Cetaceous or whales. 
II. — Fishes with concealed gills as in Lamprey Eels. 
III. — Fishes with open gills. These were again separated into 
many sub-divisions or groups, and then again into genera. 

Artedi's arrangement, however, continued to take the lead until 
1766, when Linneus himself, who at first had adopted his friend 
Artedi's system, came out with a new one of his own, which then, 
fifom the popularity of its author as well as from its simplicity, 
kept the ascendancy for several years. 

LiNKEUs' System. 
Obder I. — Apodes — fishes having no ventral fins. 
Order II. — Jugulares — fishes having their ventral fins placed 

before or forward of the thoracic or pectoral fins. 
Ordbb HI. — ^Thobaoici — ^fishes having the vestral fins plaeoA 

directly below the pectorals. 
Order IV. — Abdokinales — fishes having their ventrals placed 

behind the pectorals. 

. This was a very simple and concise arrangement, but neverthe- 
less a purely artificial one, and by following it out fishes of very 



diverse form and characieriatics weve broaght into the same order, 
as the eel and the sword fish for instance, individuals having font 
few properties similar or in common. He omitted the cetaceous 
tribe ( whales, &c.i) altogether from the arrangement; placing 
them, inasmuch as they breathed air with lungs, among the mam- 
malia. 

The assertion from such high authority that a whale was not a 
fish, made some stir at the time, but its correctness has long since 
been established. 

Ichthyology now began to be pursued as a well founded sdence, 
and, as a pursuit, contributing largely by the researches and dis- 
coveries of its Iblfcwers, indirectly at least, to the comfort and 
wealth of the people by its suggestive aids to the practical econo- 
my and wants of mankind. 

Fisheries began to be established more understandingly and to 
better advantage as a branch of national industry, than they had 
hitherto been, and that too in proportion as the knowledge of the 
haMts aodinstiacts of fisbes beeame better known and more widely 
disseminated. Other writers upon this subject appeared from time 
to time, some of whom adopted the classification of Linneus wholly, 
and some only in part,* but his system kept the ascendancy until 
Guvier, the celebrated French comparative Anatomist and Natur- 
alist introduced his method, based in part upon differences of ana- 
tomical structure. • 
> 

Cuvier's System. 

He divided, as did Belon, all fishes into two great divisions, viz : 
those whose skeletons were made up entirely of bone which he 
called Osseous fishes : The other included those whose skeleton or 
frame work instead of being composed of bone was principally made 



* Among them, Gronovius, a oontemporary and fHend of Linneus, pablished hSfl 
work {Mutwm Ichthyologicum,) a few years before the latter had made pnblio his 
system. He adopted Artedi's two natural orders of fishes with horizontal tails and 
those with tails in a perpendiottlar position, while his other characters were derived 
IroBi those of Ri^ and linneos. Bronich, in 1771, published a work on thfi '* Prin- 
ciples of Zoology" (Zoologia Fundamenta,) in i|^ch he united as fhr as he could, 
the natural system of Ray with the artificial system of Linneus. Prof. Oowan fti- 
lowed, adopting Bnmich's method. Soopoli, in a work published in 1777, adopted 
a new method which was never followed. Bloch, in 1786, published a work with 
excellent plates. It was written in French and German. He followed the Linnean 
system. Bonnaterre^ who wrote the article on Ichthyology, in that great woric, tiie 
BneyelopidiB Meikodique, in 1788, also adopted Unneas* mttlKNL 
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vp of cartila^nons matter. These he called cartflaginons fishes, 
each as the Lampreys or tamper eel — some of the sharks, Ac. His 
next sub-divisions were based upon the structnre of the g^ll appar- 
atus and the Linnean plan based on the position of the fins. These 
ag^n divided into families or groups dependent upon the formation 
of mouth or other appendages. A tabular view of his first formed 
system would read thus : 



'Fixed bruiohin or gills 
ehondropterygiL 



Cartilaginous 



Osseous fishes. 



Free brancfaiiB W]& bran* 

chiostegi or gill oovers. 



Apodes . . 
Jugolares 



Abdominales 



Bomid mouth at end of nose. 
XransTerse mouth undar snout 

do. do. do. teeth. 

do. do. do. no teeth. 

Mouth at end of nose; no teeth. 

do. do. teeth. 

Bones of jaw ansWerIng for teeCii. 
Bfouth Yery wide; number smaU teeth. 

C Mouth at end of nose. 
I Mouth under the nose. 

SHead unarmed. 
Head armed. 
' Dorsal fin partly spinous; head armed. 

do. do. do. head unarmed. J ^® ^o"*^ 

Thoraoid \ Bones of the jaws naked; used as teeth. 

Two eyes on the same side. 
Body very long. 
A Aurowed dJM on the head. 
No operculum to the branchia (gills.) 
No teeth. 

Shan) teeth; no oirri or beard. 
" Head depressed; cirri. 
Spines free on the badJL 
Mou|^ at the end of Uie nose. 

It will be seen on careful comparison that the two first divisions 
are those of Belon ; the secondary characters are derived from 
Artedi and Linneus ; the third are groupings of his own, which he 
has since improved upon, establishing several natural families 
which have been used by subsequeit writers on Ichthyology. He 
subsequently, with Valenciennes, published a work on the " Nat- 
ural History of Fishes," in 13 volumes, I have given his improved 
system on 33d page. 

Lacepede's System. 

A few years afterwards (1803) Lacepede published his celebrated 
work, " The Natural Hisfery of Fishes," in five volumes. From 
the accumulations of facts in the several authors that had preceded 
him, and the fact of his having access to the best museums or cab- 
inets of natural history in Europe, he was enabled to make a very 
valuable work, and one which for many years was considered as 
standard authority. The following is a tabular statement of the 
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elassification wMch he adopted by which it will be seen that the 
first or primary divisions are those of Belon — ^the second his own, 
and ate third those of Linneus : 



Sttb-Clctsset. 



CaatiiiAOInous Fishes. — 
Xli6 BjMne oompoeed of< 
cartilaginous vertebrsa. 



1.1 



2. 



8. 



4. 



Osseous Fishes. — ^The 
•pine composed of bony 
TertebrsB. 



6. 



6. 



7. 



8. 



Divisions, 



1. No operculum nor branchial 
membrane. 



2. No operculum, but a branchial 
membrane. ^ 



8. An operculum; no branchial 
membrane. 



4. An operculum, and a bran- 
chial membrane. 



Orders. 

1. ApodaL 

2. Jugular. 
8. Thoracic. 

4. Abdominis 

5. ApodaL 

6. Jugular. 

7. Thoracic. 

8. Abdominal, 

9. Apodal. 
10. Jugular. 

' 11. Thoracic. 

12. Abdominal. 

18. Apodal. 

14. Jugular. 
1 15. Thoracic. 

16. AbdominaL 



17. Apodal. 

1. An operculum and a bfttnchial 1 18. Jugular, 
membrane. 1 19. Thoracic. 

20. Abdominal. 

21. ApodaL 

2. An operculum; no branchial 

membrane. 



8. No operculum, but a branchial 
membrane. 



4. Neither operculum nor bran- 
chial mehibrane. 



22. Jugular. 
28. Thoracic. 

24. AbdominaL 

25. Apodal. 

26. Jugular. 

27. Thoracic. 

28. Abdominal. 
^29. Apodal. 

80. Jugular. 
' 81. Thoracic. 
82. AbdominaL 



Practical application of these Systems os aids to Study, 

We will not spend any more time in the review of the several 
systems of classification which have heretofore been adopted by 
the several writers in question. They are all of them based partly 
upon the existence or non-existence of certain organs without ref- 
erence to their structures or uses. This, as has been remarked, 
while it did much better than none, and aided, not only the writer 
in establishing something like method in his work, also aided the 
student in his researches or studies, as far as merely ascertaining 
the place in the system of the individual specimens found, and the 
names given them. This may be thus illustrated in reference to 
either of the foregoing systems given. Take for instance the last 
named one (Lacepede's.) 

Suppose the student to have before him the five volumes of that 
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author, and has also a fish, the name anddistiiictiye characteristics 
of which he is desirous of knowing. If there had been no mors 
system in classification than is found in Pliny^s writings, he would 
have to read the Yolames all over in course, until he came to a 
description that tallied with the specimen in hand ; but by the aid 
of the classification adopted, it will be a much less difScult task to 
find its name and description here. 

In the first place, he will look to its skeleton or firamey and ascer* 
tain whether it be cartilaginous or bony. He finds it bony — ^it 
therefore belongs to the osseous class. The ascertaining this fiiet 
abridges his labar materially. He may pass over the pages de- 
scribing cartilaginous fishes and confine himself to the description 
of osseous fishes only. Again he will look over the gill coverings, 
and observe the appearance of those organs. Suppose he finds 
that it has an operculum and branchial membrane. On reference 
to the arrangement it will be seen that it belongs to the sixth di- 
vision. His examination wili therefore be stfU more curtailed, it 
beiiig unnecessary to search for the description in any part of the 
volume than that which treats of fishes belonging to the sixth di- 
vision. Next, he will turn his attention to the fins, particularly to 
the ventrals. It either has or has not any ventrals. If it has 
none, it belongs to the apodal order of the sixth division, and the 
further search will be directed to that part of the work treating of 
such. If it has ventrals, the position of thepi will determine the 
order — if they are placed before the pectoral fins it comes under 
the order of jugulares — and will be found in the description of that 
order, and so of the others. 

Rema/rks on (he difereme betioeen Artificial and Natural Orders. 

It may be asked, if such classifications answer the purpose of 
convenient arrangement 7 — ^if they aid the author in giving method 
and system to his work ?— if they aid the student in his research 
into the distinctive points of the subjects under examination ? 
Why is it not sufficient f — and why should it be stigmatized as 
artificial J For the mere and single purpose of descriptive aid, it 
is enough. It is called artificial, because nature has never been 
guilty of grouping animals so diverse into the same order as these 
arrangements do — ^a proof that they are not arranged according to 
the natural order of things. We alluded to this &ct while speak* 
ing of the system adopted by Linnens, which brought into one of 
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his groups or orders, the eel and the sword fish, animals exceed- 
ingly different in form, anatomical organization and habits. Such 
classification does not, therefore, accord with natnre, and will not 
satisfy the student who wishes to investigate the harmony dis- 
played in God's work, and realize if possible the range and extent 
of the natural orders as they came from the hand of the Creator. 
The nearer we can come to this — the more clear and satisfactory 
and practically useful will be our views and knowledge of such 
tilings. The deeper man penetrates into the arcana of nature the 
more evidence does he find of method and system — of a beautiM 
and harmonious classification and skilful connection of manifold 
groupings, throughout the range and chain of animal existence, 
and indeed of all organic life. To follow nature, and to unfold as 
far as possible this classification, and the wise adaptations of means 
to ends and to render the discovery of these facts applicable to the 
practical business of our Uves, has been, and still is, the legitimate 
work and desire of the true naturalist. 

Modem Glaasf^ation more conformable to Natural Orders, 

Hence, modern Ichthyologists, using the experience of their pre- 
decessors and profiting by facts almost daily brought to light are 
establishing an entirely difierent classification, one much more 
conformable to natural orders, based on the unvarying anatomical 
structure, and physiological functions of the general organs of the 
fishes hitherto discovered. 

The classification I at present follow in the description of the 
fishes found in Maine, is the arrangement as given by Dr. Girard 
in his general report of the fishes found during the exploration of 
the Pacific Railroad route. One still more modem may be followed 
in tiie final report. 

This classification comprises ten orders. Each order is grouped 
into families, and the families into genera and species. 

Enumeration of the Orders. 

I. AcAMTHOPTBRi — Thomy fins. This order is made up of fishes 
that have one or more dorsal fins. If more than one, the rays of 
the forward one are stiff, sharp, inartlcnlated bony spines. If 
there be only one fin the anterior portion has spine rays. The 
remainder have soft articulated rays. The conun<m peroh affords 
a good illustration of this order. 
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II. Akacanthini — No spines, ihomUsa fins. The fins of the fish 
have no bony spiny rays. The general anatomical structure, how- 
ever, is similar to the preceding. The cod-fish is one of the repre- 
sentatives of this order. 

III. PHARYNGOGNATm — Thvoat houes united. Pishes of this order 
have the inferior pharyngeal bones united into one piece. The 
tautog belongs to this order. 

IV. Malagoptbri — Soft fins. The fishes of this order have their 
fins made up of soft articulated rays. The trouts are good repre- 
sentatives of this order. 

V. Plectognathi — Soldered jaws. Pishes in this order have the 
outer or prem axillary bone and the jaw united into one continuous 
immovable bony piece. The balloon fish belongs to this order. 

VI. LoPHOBRANCffli — Tufted or crested gills. This order comprises 
fishes that have their jaws united into a tube or pipe and have tufted 
or crested gills, a small fish found in the Hudson river, called the 
river sea-horse (Hippocampus,) illustrates this order. 

VII. GANomEi — Plated Scales, Fishes in this order have their 
bodies covered with enamelled plate like, or shield like scales. The 
sturgeon is a good example of this order. 

VIII. HoLocEPHAU — Solid heads. This order is made up of the 
few fishes that have the jaw bones and the bones of the head all 
united into one. The very rare fish called the Northern Sea Mon- 
ster (Chimera monstrosus,) represents this order. 

IX. Plagiostomi — Skew mouths. Pishes of this order have their 
mouths transverse to their heads. The sharks and scates, &c., 
belong to this order. 

• 

X. Dermopteri — Skin fins. The fins of fish in this order are of 
a skinny or cartilaginous texture. The lamper eel affords a good 
illustration of them. 

A more full explication of these orders and of the families into 
which they are divided, together with a description of the genera 
and some of the species of the fishes which have been found thus 
far in our waters, will be given in part II of this report. 
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SYNQPSS OP THE FI8HSB OP MAINE, IN PART. 
Obobr I. AcANTHOFrraa — Thorny ftns. 
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Fmmiip 
Blennidas. 

Lophidad. 
Batrachidse. 

Percidae. 

ScorpenidaB. 
Gastoridad. 
Sciasnidad. 
Sparidae. 



ScombridaB. 



Atherinida&. 



Triglidae. 



GadidaB. 



Ophididae. 
PleuronectidaB. 



Gunellus mucronatus, BuUer fish, 
Zoarces anguillaris, Blenny, JSel shaped. 
Sticheus subbifurcatus. 
Annarrhicas vomerinus, Wolfjish. 

-| Lophias Americana, Angler, 

•{ Batrachas tau, load fish, 

' Perca flavescens, Yelhw perch, 
Labrax lineatus, Striped bass, 
Labrax rufus, White perch, 
Pomotis vulgaris, Bream, (I think 3 specie/ 
of them.) 

-{ Sebastes Norwegicus, Norway haddock. 

-| Gasterosteus DeKay,(?) Stickle back. 

■\ Otolithus regalis, Squeteague, 

•\ Pagrue agjrops, Forgee.{?) 

' Scomber vernalis, Mackerel. 
Argyreiosus unimaculatus, One-spot Dory. 
Thynnus secundo-dorsalis, Horse Mackerel, 
Cybium inaculatum, Spotted Mackerel, 
Teranodon saltator, Blue fish. 
Rhombus anacailthus, Skip Jack, 

-[ Atherina notata, Dotted Silver-side, 

Dactylopterus volitans, Sea Swallow. 
Acanthocottas variabilis, Greenland Sculpin. 
Acanthocottus Virginianus, Common Sculpin. 
Aspidophorus monopterygius, Single Fin BuU- 

head. 
Cryptocanthodes maculatus, Spotted wry mouth. 
Cryptocantbodes inornatus. 
[ Hemitripterus Acadianus, Deep-water Sculpin. 

Order II. ANACANimNi — No thorny rays. 

Morrhua Americana, Codfish. 
Morrhua aeglefinus. Haddock. 
Morrhua pruinosa, Tom God. 
Merlangcs purpureus, Pollock. 
Phycis Americanus, White Hake. 
Phycis filamentosus. Squirrel Hake. 
Brosmius flavescens, Gusk. 

-j Ophidium marginatum,(?) Freshwater Cusk. 

f Hippoglossus vulgaris. Halibut. 
I Pomabopsetta dentata, Oill. 
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Order III. Phartngoonathi — Pharyngeal bones united. 

Family, 

y V. . , ( OtenolabniB ceruleus, Gunner or Connor, 

Liaonase. | Tautoga Americana, 7'au(og. . 



SiluridaB. 
Cyprinid»: 

» 

Cyprinodontidse . 
Esocidse. 



SalmonidaB. 



Order IV. Malacopteri — Soft fins, 

{ Pimelodus aiTSin\xa,J3dmedFoui, (perhaps two 
( species.) 

f CyprinuB auratus, Oolden Carp, (introduced.) 
J Leucosomus Americanus, Shiner, 
Catostomus communis. Sucker, 
Gatostomus gibbosus,(f ) Ghiib, 

■{ Fundulus pisculentus. Minnow, (2 species.) 

-j Esox reticulatus. Pickerel, 

' Salmo salar, Salmon. 
Fario fontinalis, Brook Trout. 
Fario erythrogaster,(?) Bed-bellied Trout. 
Fario Sebago, Oirard. 
Fario confini8,(?) Togue or Lake Trout. 
Fario t8uppitch,(?) Salmon Trout. 

Fario ,(?) Blue-back Trout, 

Osmerus viridescens, Smelt, 
Coregonus albus, White fish. 
Coregonus clupeiformis,(?) Shad-Salmon^ 

' Clupea elongata, English Merring, 
Alosa praestabilis, Shad. 
Alosa tyrannus, Alewife. 
Alosa menhaden. Menhaden. 
Alosa cyanonoton, Blue back, 
Engraulis vittata,(?) Anchovy, 

Scomberesocireee. ( Scomberesox storeri,(?) Bill fish, 
AnguillidaB. \ Anguilla Bostoniensis, Common Eel. 

Order V. PLECTooNATm — Soldered jaws, 

BalistidaB. -j Not certain about genera of either family being 

GymnodontidsB. -j found in Maine. 

Order VI. Lophobranchii — Bearded or tufted gills, 

HippocampidsB. ■{ Not certain about genera of either family being 
Syngnathidse. ■{ found in Maine. 

Order VII. Ganoidei — Enamel or plated scales, 
Sturionid». -j Acipenser sturio, Sturgeon. 



ClupeidsB. 
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Ghimaeridad. •{ Probably none of these in Maine. 

Ordsb IX. Plaoiostomi — Oblique moiUhs, 

Sab-order I f Genera in one or two families (Quirks) are 

G^ ^i: * K found in Maine, but am not well posted yet 

S<1"*'»- ( about them. 

^ . . -j Ditto of the rays, and skates, and flounders. 

Order X. Dermopteri — Skin fins, 
Petromyzontidae. -{ Petromyzon marinus, Lamprey, or hamper Eel. 



Ouvier's Last System. 

On page 26th was given Cuvier's system as first promulgated. 
He afterward enlarged and arranged it in the following manner : 

FIRST DIVISION— BONY FISHES. 

Order I. AcANTHOPTERYQn. 

' Family Percidse, (Perch family.) 
Hard cheeks. 

SciaBnidsB, (Maigre family.) 
Sparidsd, (Sea Breams,) 
MenidaB, 

Squammipennes, (scaly fins.) 
ScomberidsB, (Mackerels.) 
TaBnidae, (Ribbon shaped.) 
Theutyes, (Lancet fish.) 

Pharynginae labyrinthiformae, (Pharyngeal labyrinths.) 
Mugilidae, (Mullets.) 
Gobiodaa, (Gobys.) 

Pectorales pedunculati, (wrists to pectoral fins.) 
LabridaB, (Rock fish, thick lips.) 
Fistularidae, (Pipe mouths.) 

Order II. Malaooptertgh Abdominales. Soft or jointed fins. 

Ventral fins behind the pectorals. 

Family Cyprinidae, (Carp family.) 

EsocidaB, (Pickerel or pikes.) 
SilnridaB, (Sheat fish or smooth skins.) 
SalmonidaB, (Salmons and trouts.) 
ClupeidsB, (Herrings.) 
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Ordib III. MAiiACN>mBTon S<rBBBACBZAn. Vmtrdls under Hie 

peCtordU. 

Family Oadidsd, (God fishes.) 

Pleuronectidee, (Halibuts and flounders.) 
Discoboli; (ventrals formed into suckers.) 

Order IY. MALACOprvRTon Apoda. Ventral fins warding. 

Mur8dnid». 

Order V. Lophobbanohu. Tufted giOs. 

Order YI. Plbctognathi. Soldered jaws. 

Family OymnodonteS; (naked teeth.) 
Sclerodermi, (rough skins.) 

SECOND DIYISION— CARTILAGINOUS PISHES. 

>^, Chondropterygh. 

This Division is divided into two orders. 
Order I. CHONDROPTEBTon BRANcans Liberis. Free or open giUs. 

Sturgeons. 

Order II. CnoNDROPTERTGn Branchhs Fixis. GiUs fixed loith 
separate openings for water to pass through. 

Family Selachii, (Sharks and Bays.) 

Gyclostomata, (Sucker-formed mouths.) 



AoAssiz Ststek. 

Agassiz, the eminent Professor of Natural History in Harvard 
College, has given the following arrangement of fishes, which seems 
to accord better than any other with that which geological re- 
searches among fossil remains point out as the order of succession 
in the formation or existence of fishes in early epochs of the world. 
The distinctive characters are founded upon the structure of the 
scales. 

1. Placoids. — Embracing those with cartilaginous skeletons or a 
skin covered with enameled plates or scales, as the shagreen of 
sharks. 

2. Ganoids. — Those, whether bony or cartilaginous, covered with 



a conttnuous armor of angular w$ie&, or bony plates fitting iaio eaoh 
as in the sturgeons. 

3. Ctenoids. — Those haying scales with their posterior edges 
comb-like (pectinated,) as in the perches« 

4. Cycloids. — Those with scales entire and of a oircular form, as 
in the Salmons. It seems, from this, that the first fishes formed, 
judging from the oldest fossil remains were Flapoids^ and the last 
Cycloids. 

GLOSSARY: 
OB EXPLANATION OF SOME OF THE TERMS USED IN ICHTHTOLOGT. 

A. 

Abdominal — Belonging to the abdomen, or belly. Abdominal fins 
are those attached to, the belly part of ihe fish, {see fins.) An 
order established by Linneus, having the abdominal fins placed 
behind the pectorals. 

AcAKTHOPTEBYGn — Thomy or spiny fins ; from akanthos, a thorn, and 
pterugion, fin or little feather. Fishes having such fins on their 
backs form one of the natural orders of fishes. 

AcANTHOPTEBi — Same as the above. 

AcERATED — ^Pointed 3 sharpened to a fine point ; needle-shaped. 

Adipose — Fatty ; fleshy. An adipose fin is one without any rays, 
but made up of a fleshy or fatty substance, and is generally 
placed on the back near the tail, as in the salmon and trout. 

Anal — Relating to the vent, placed near the vent, {see fins,) 

ANAOANTmNi — Literally, this means no thorns, or thornless, (from 
the Greek ana none, and acanthus, thorn.) It is the name of the 
second order of fishes in some systems. 

Anterior — Going before ; fore-part ; forward of something else ; 
the opposite to posterior. 

Apodal — Without ventral fins; from a {privative) no, and pcrus, feet ; 
no feet, the ventral fins being considered, in comparative anat- 
omy, as in the place of feet, {see fins.) 

Aroadb — An arch or series of arches. 

B. • 

Barbel — A beard ; a slender soft filament attached to the lips, chin 

or snout of some fishes. 
Bifurcate — Divided into four points or two forks ; twice forked. 



Bunnnr — Mnetui fidi ; from Blemrfw, m«eii8. 

BBAircHn — ^The pSla or breathing organs of fiahea, {9ee piZb.) 

Bbahchlb — Sane as Branchii. 

Bbanchiosteoal — Pertaining to the gill eovering, or bony part of 

the g^s, (see ffiOs.) 
BsAHcmoenooiTB — ^Having giD coreni; from hranehia, gOla, and 

9tego9, covering. The Braaddoategi were an order of fishes im 

Artedi's sjstem, the rays of whose fins were bony bat whose 

grill covers are destitnte of bony rays. 

c. 

Gabinated — Keeled ; having appendages in form like a keel. 
Gabpus — The small bones of the wrist. In Ichthyology, the joint 

bones of the pectoral fins. 
Garpal — Pertaining to the carpus, or bones of the pectoral fins in 

fishes. 
GABTiLAGiNons FISHES — Fishos whoso spinal column or vertebrae are 

made up of cartilage. 
Caudal — Pertaining to the tail. The caudal fin is the taQ fin of a 

fish, {see fins,) firom the Latin cauda, a tail. 
Gbntronotus — ^Thorny back ; from kentros, a thorn, and notos, 

back. 
Gentropomus — Thorny gill, having thorns or spines on the gill 

covering or opercle ; from kentron, thorn, and poma, an oper- 

cle. 
Ghjstodon — A beard or bristle ; from kaitee, a bristle. 
Ghondropteryoh — Fish having cartilaginous fins; from chondroa, 

cartilage, and pterygion, a fin. 
GiRRi — Filaments, or beard-like appendages. 
GoEcuic — ^The commencement of the large intestine ; sometimes the 

large intestine. It is also applied to the vermiform or worm-like 

appendages to the intestines, as in birds and fishes. 
GoRPUs PAPILLA — The villous surface of the skin. 
Grenated — Notched or cut into circular or curved shaped notches. 
Grescentic — In form like a new moon ; also growing or increasing. 
Gtenoid — Gomb formed; from kteia, a comb, and eidos, form. 

Gtenoidians fffined the third order of Agassiz classification of 

fishes, containing those having jagged or comb-edged unenam- 

elled scales. 



GuiBASsxD — ^OoTored wttb pMoMMfc e ooi?«ri&g or Bealj plates. 
Ci7LDXSA0--'The bottom of a bag ; an ai^ndago to the stomack or 

inteBtines, like a small bag or sac, with no openiag except the 

passage into it from the stomach. 
CrcwiB — A peculiar curve or circle formed by any point in a dscie 

while it is rolling on a plane sur&e^ a3 does a carriage wheeL 
OroLomAL — Pertaining to or resemld&Eig a cycloid. 
Gtgloiduns — ^The £9«rth order of Agassiz scf stem of lehfhyology 

containing those having oifcnlar smooth edged scales, as the 

herring. 

DsoDUous — ^Falling ; when applied to the scales of fishes it means 

those that adhere but slightly and fall easily. 
Dentart — ^The place or places where teeth are inserted. 
DiNTiGULATEn — ^Having small teeth. 
Debhig — Skinny ; pertaining to the skin. 
Dericoptbbi — Skin fins ; (from derma, the skin, and pteron, wing 

or fin ;) the tenth order of fishes in some systems. 
Dichotomized — Separated into two forks or branches. 
DiPHTixous — Divided into two-leaf like divisions. 
Discoid — Having the form of a disc. 
Dorsal — Belonging to the back. 
Ductus pneumatigus — A tube or passage by means of which the air 

bag communicates with the throat. 

E. 

EcHlEKBis — (Sucking fish,) or a fish that c^ten attaches itself to 

ships ; from Oreek eho, I have, and naos, ship. 
Smaroinated — Notched on the margin with circular notdies. 
Bnoplus — Armed ; from Oreek enoploa, armed. 

F. 

Fins — The organs of motion and position of fishes. They are 
formed for the most part of a membrane spread over a number 
of rays which are either bony or cartilaginous and which are 
jointed^ and thus ej^pand or fold up the membrane at the will of 
the fish. They are considered by comparative anatomists to be 
analagous to the wings of birds, or the arms «ad feet of mammalia. 
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They rary in nwrit^betf Bitnation and structure in the different genera 
and species. The dze of the fins is also equally rarious in the 
different species, as it bears no constant proportion to the figure 
or magnitude of the fish, nor to its habits or instincts. 

The situatum of the fins furnishes to the Ichthyologist some of the 
most obvious and useful distinctive characters, and have there- 
fore received names expressive of their respective localions. 

Tientrals placed fbrward of the pectorals he termed Jugulars, Those 
that had the ventral fins beneath the pectorals he called Th&radc. 
Those that had the ventral fins placed behind the pectorals were 
called Abdominal. This system has now g^ven way to one more 
in accordance with natural orders ; but these distinctions are of 
great use in marking characteristic differences between genera 
and species. 

In regard to the structure and operation of the fins of fishes, we 
make an abstract of remarks by a writer in the Ed. Encyclopedia 
on this subject. In general these organs consist of numerous 
pointed rays, which are sub-divided at their extremities. These 
are covered on each side by the common integuments, which 
form in some instances soft fibres projecting beyond the rays. 
These fins, with articulated rays, were considered by the older 
Ichthyologists as furnishing characters for systematic arrange- 
ment of great importance. Fishes possessing these were termed 
Malacopterygii. 

Besides these articulated rays, there exists in the fins of some fishes 
one or more rays made up of a single bony piece, enveloped like 
the former by a common membrane. Some fishes have one or 
more fins consisting entirely of these bony rays. Fishes with 
such rays are called Acanthopterygii. In a few genera the pos- 
terior dorsal fin is entirely destitute of rays and has obtained the 
name offinna adipoaa, or adipose fin, as in the salmon and trout. 

As these rays serve to support the fins, and are capable of ap- 
proaching or separating like the sticks of a fan, we may conclude 
that they move upon some more solid body as a fulcrum. Ac- 
cordingly we find in the sharks, for example, that the rays of the 
pectoral fins are connected by a cartilage to the spine. In the 
osseous fishes the pectoral fins are attached to an osseous girdle, 
which surrounds the body behind the brandkicB (gills), and which 
supports the posterior edge of their apertures. This osseous 
girdle is formed of one bone from each side, articulated at the 
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poBtorior BupeiMHr angk of the cnuoiiim and deaeendiiig under the 
neck, where it unites with the Goireaponding bone. Between 
the injB of the fin and this bone, which resembles the sotipula 
(shonlder blade,) there is a range of small flat b<»ies separated 
by cartilaginons intervals, which may be compared to the bones 
of the carpvM. The rays of tiie ventrcU fins are articulated to 
bones corresponding to the pehns in the higher classes of ani- 
mab. The pelvis is never articulated with the apine» nor does 
it fi>rm an osseous g^dle round the abdomen. 

In the Jugular amd Jfutrodc fishes it is articulated io the base of the 
osseous girdle which supports the pectoral fins. 

In the MdomiiMl fishes, ths bones of the pelvis are never articu- 
lated to the osseous g^dle and are seldom connected with each 
other. They are preserved in their situation by means of certain 
ligam^ats. The rays of the candal fin are articulated with the 
last of the candal vertebra which is in general of a triangular 
form and fiat. 

The rays of the dorsal fin are supported by little bones, which have 
the same directions as the spinous processes,, and to which they 
are attached by ligaments. 

As connected with the fins we may here take notice of those organs 
which are termed drri or ientacula (barbel which see) according 
as they are placed about the mouth, or on the upper part of the 
head. They are in general soft bat often contain one jointed ray. 
They do not differ in structure from the fins, and are so closely 
connected with them, that it is difficult to point out their use. 

The motions of a fish are performed by means of its fins. The 
caudal is the principal organ of progression. Those fins which 
are situate on the back are termed Dorsal These vary greatly 
in shape and number. 

Feo. 1. 




d. j^pst cUtfMtl. 

b. Second doxBsl. 

c. Caudal. 

d. Anal. 

e. Ventral. 

^ A -E-rs^ f' Pectoral. 

a. ®j 

The fin which surrounds the extremity of the tail is termed Caudal 
fin, and is always placed perpendicularly. It is forked in some 
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and in some eTen or roanded. Between the caudal fin aftd tiie 
▼ent is placed the AwU fins. These vary in number and fl^ape 
according to the species. Between the Tent and the ttooat are 
l^aced the Venial fins^ When these are fonnd^ they are always 
parallel to each other and never exceed two in nimber. A ^>rt 
distance behind tiie giU openings are the PMaral fins, so caDed, 
(me <m each side, 
linnens and some other writers on lohthyolegy, coniddered the 
ventral fins analagons to the feet of qoadmpeds. He used their 
vaiying positions as the basis of his dassMoation of ihi# branch 
of natural history, a brief abstract of which may be acceptable 
to some of oar rsaders. Those fishes whsdi had no veutrals he 
ealled Apodal or no feet. Those which had veniral fins placed 
nearer to the anterior ^ctremity than the pectoral fins, or in other 
words those that had the ventral fins forward of the pectorals he 
called Jugulars; if beneath the pectorals they were called Tho- 
racic ; and if behind the pectoral Ahdominais. 

Fuliginous — Dark, dnsky or sooty. 
Fusiromr — Spindle shaped. 

Ganoid — Pertaining to the order of fishes called ganoids or ganoi- 
dei ; from ganois, bright, and eidos, form. 

OANomEi — ^The seventh order of fishes in some arrangements, the 
fishes having enamelled and plate like or shield like scales. 

Ganoidian — ^The second order of fishes in Agassiz classification, 
having angular scales covered with bright enamel, as in the 
sturgeons. 

Gills — (From the Swedish word geh) In Ichthyology, by gills are 
meant the organs of respiration in fishes, consisting of a carti- 
laginous or bony arch, attached to the bones of the head, and 
furnished on the exterior convex side with a multitude of fleshy 
leaves or fringed vascular fibrils resembling short plumes, and 
of a red color in a healthy state. The water is admitted through 
the mouth and poured out through the gill openings over these 
fibrils, and acts upon the blood as it circulates in them. The 
whole gill apparatus consist of four parts, viz : gill lid, gill flap, 
gill opening and the gills themselves, or gills proper, (see giU 
proper) as may be seen in the head of the common trout. 




Flo. a* 

Qnju UD» (a)-r-Thi8 is 
called thiB pi«oper*r 
old w ]ireopes€tiifaim, 
and is eituate behind 
tiie eye on eadt side^ 
In its structore it ig 
Bcaly, membranace- 
OBfl or bony, and is 
ajrtievlated to the c^ <d 9 

bones of the head. It coifflsats of cme or more pieces, and is 
therefore termed monophyUons when but one, diphyllons when 
two, triphylloQS three, and bo on. Its use is to snpport the gill 
flaps and act as coTer to the opening of the lids. It is absent lA 
fidies whioh have fixed branchaaB, and in a ftw with free bran- 
ohi». 

GniL FLAP, (b) — This was called by Lilineiis mmmhrana hrmiMoiiega 
(brarK^niostegal membrane, or giU covering membrane.) He (Lin- 
nens) also considered it a true fin. It is also called opercle or 
opercnlnm. It consists of a number of curved bones, or carti- 
lages with a membrane. Its posterior or hindmost edge is gen- 
erally free, and its anterior edge or base is united with the gffl 
lid. (a) It is capable of extension and contraction, and when at 
rest is folded up partly under or beneath the gill lid (opercle). 
In some fishes it is wanting. When present it appears to assist 
the mouth in promoting the current of water over the giUs. The 
rays of this organ (c. d. e.) sometimes called Branciostegal rays^ 
furnish the Ichthyologist with valuable distinctive characters. 

OiLL OFEKiNG — ^lu the osseous (bony) fishes, and among ike Brai^ 
chiostegi (of some authors) this opening is a simple aperture 
behind the £^ls on each side formed by the lifting up the giUJlap. 
It is sometimes round or semilunar, and in relative position dif- 
fers according to the genera and species. In cartilaginous fiedies 
as the ''Lamper Eel,'' for instance, the gill opening is a round 
hole or aperture over each gill. 

Gills (propbr) — Lifting up the gill fiap you will see directly be- 
neath them the true gills, several organs consisting, as has been 
before said, of a multitude of red colored, fringed vascular fibrils, 
or delicate fleshjr plumes attached to curved bones jointed on to 
the head. In fishes with gills, or branchioB as they are often 
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called, these organs are generally eight in nomber, four on eadi 
side. Each of these consists of three parts, viz : a cartilaginoas 
or bony support and its convex side, and concave sidte. The 
bony or cartilaginous support consists of a crooked bone or carti- 
lage generally furnished with a joint. At its base it is united 
with the bones of the tongue and above with those of the head. 
At both extremities it is movable; and throughout flexible like a 
rib. 

From its exterior or convex side issues the multitude of fibrils 
or fleshy plumes before named closely connected with its base. 
The internal or concave side next the mouth varies in appear- 
ance. It is always more or less furnished with tubercles. It is 
of a white color. 

In the cartilaginous fishes (Chondropterygii of some authors,) the 
gills are not so perfect. They are fixed to partitions which serve 
the purpose of the bony arches in bony fishes just described. 
These partitions extend from the mouth to the gill openings and 
vary in number in different genera. They are destitute of the 
inner or concave white side, but the fibrils or fleshy plumes are 
of the same structure with those on the convex side of the bony 
fishes. — Ud. Ency. 

OuLAR — Pertaining to the throat or gills. 

H. 

Helicoid — A spiral curve ; (from helix winding, and eidos form.) 

Heucal — Spiral . 

Hbrmophroditb — Both sexes in one animal. This is alleged by Dr. 

Home to be the fact with the Lamprey Eel. 
Heterocereal — Having upper lobe of the tail larger than the lower ; 

from heteros, different, and kerkos, tail. 
HoLOGEPHAU — Solid heads ; from holos, whole or solid, and kept^ 

ale head, the eighth order of fishes in some arrangements. 

The jaw bones and bones of the head united. 
HoMocERRAL — Both lobos of the tail equal. 

I. 

loHTHYOLOOT — ^Thc scioncc which treats of the natural history of 
fishes. From Greek ikihua fish, and logos discourse. 

iNTERRADiAirr-Between the rays. The mfembrane between the spines 
or rays of the fin is said to be interradial. 



BGDBNTIFIO SURYET. 4t 

IsTHinrs — A narrow connectifig space. 

Intbrkaxillart — Applied to bones situate between the upper jaws 
or cheek bones. 

J. 

Jugular: — ^Pertainiiig or relating to the throat or neck. 

L. 

Lateral like — A line extending from the head of a fish to the tail 
on each side of the body. It contains numerous pores or ducts 
from which proceeds the mucus or slimy matter covering the 
body offish. 

LoPHOBRANcmi — Tufted gills or crested gills ; from lophoura a crest, 
. and branchii gills. The sixth order in some systems. 

M. 

MALAOOFVSRTon — Soft fine. Fish, the rays of whose fins are soft 
and not spinous, beloii|^ to the Malacopterygii or Malacopteri ; 
the fourth order of fishes ; from maMcos soft, and peteri^i little 
wing. 

Malacopteri — Same as aboye. 

Milt — The roe of fishes. The spermatic part of the male fish cor- 
responding to the roe in the female. 

MoNOPHYLLous — Literally haying one leaf. In Ichthyology, when 
the gill lid is composed of but one piece, it is said to be mono- 
phyllous. 

0. 

Opercle — The gill flap, {see gills.) 

Opercular — Belonging to the opercle. 

Operguluh — ^The opercle ; which see. 

Osseous fishes — Fishes whose spinal column and skeleton are made 

of bones. 
OvoTiPARous — Fishes whose eggs are hatched in the uterus and are 

excluded with the fry or young fish. 

p. 

Palatines — The bones belonging to and forming the back part of 
the roof of the mouth. 
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PxoTOBAL — Near to or pertaining to the breast. The fins on the 
eide of the fish near the gills are called pedxnral fins. 

Pkctikatej) — Sesembling the teeth of a comb. 

PsBUNcuB — A stem or stalk. 

PsTBOKYzoN — A stone sucker ; from petroa stone, and mu20 to suck. 
The Lamprey Eel has receiTed this g^^Aeric name from the faet of 
its having an apparatus on its lip whereby it attaches itself to 
rocks and stones. 

Phabykoeals — Belonging to the pharynx. Bones belonging to the 
pharynx or throat offish are called pharyngeals. 

Phabynoonathi — The name of the third order of fishes in some 
systems and refers to the union of the bones of the inferior pha- 
ryngeal bones into one. 

Phabynx — The upper part of the oesophagus or gullet. The cav- 
ity back of the tongue and above the oesophagus and wind pipe. 

Placo^d — Plate like. The first order of fishes in Agassis system is 
called PlacoidSy from their having plate like scales often elevated 
in the middle, and sometimes a point or spine as in the shark, 
rays, &c. • 

Plaoiostomi — Oblique mouth or transverse mouth; &om plagioa 
oblique or transverse, and stoma a mouth, the ninth order of 
fishes. 

Plkctogkathi— Solid or soldered jaws; from plectos woven, and 
ffncUhos cheek or jaw. The fifth order of fishes. The outside 
bone is united to the main jaw immovably. 

PLEaBONBCTSs — Broad swimmers, as the flounders; from pleuros 
broad, and nektoea swimmer. 

Plubisebial — Made up of many serials. 

PoLYMOBPmc — ^Many forms. 

Pbemaxillabibs — Bones on the outside of the jaws of fishes resemb 
ling bony lips. (See fig. 2, m.) 

PjEiBHBNsiLB — Adapted to seizing or laying hold of. 

Pbbopebolb — Before or forward of the opercle ; the gill lid. {See 
giXL.) 

PsEUDOBBAKGHn — Falso branchisD or false gills. 

FrEBYOoiD — Wing shaped. 

Pylobio — Pertaining or belonging to the pylorus. 

Pylobus — The lower orifice of the stomach. 
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R. 

Baptatobial — ^Fitted to seize or snatch anj iMng. 

Bat — A slender, bonj or cartilaginoos spine or filament supporting 
the membrane of the fins of fishes. 

Bat FOKMutiA — ^Bach species offish has the same number of rays in 
their fins and this aflbrds one of l^e characters to distinguish 
them. The number of rays is expressed in the following abbre- 
Tiated method. Take for instance the common yellow or brindle 
perch. Its Bay formula would be expressed thus : — B. T : D. 
13 ; 2—13 ; P. 15 ; V. 1—15 ; A. 2—8 ; C. 18— which must be 
read as follows : Branchial rays, seven. Dorsal rays in first fin, 
thirteen, in second thirteen. Pectoral tb,js, J^ieen. Ventral fins^ 
one spiny ray, j\fleen soft ones. Anal fin, ifvoo spiny and eighi 
soft. Caudal ray, ei^dee:n. The rays of the common brook trout, 
which has no spiny rays, would be expressed thus, omitting the 
branchial ray :— D. 11 : P. 13 ; V. 8 ; A. 11 ; 0. 19. 

Boi — The eggs of fishes. In bony fishes these consist of two long 
bodies resembling the soft roe or milt of male fish, except that 
they are of a firmer consistency, and are filled with a prodigious 
number of spheric ovula. They are situated side of the intesti- 
nal canal, and near the liver and swimming bladder and extend 
as far as the rent. The ovula (little eggs,) composing these 
hard roes are so numerous that nearly 350,000 have been counted 
in a carp eighteen inches long, and in a sturgeon weighing one 
hundred and sixty pounds there was discovered nearly 1,500,000. 
They are enveloped in a delicate membrane which forms a peri- 
pheral part of the ovary, and joining that of the opposite ovary 
near its sacral extremity forms with it a common tube that opens 
behind tho vent for the passage of the e%^, — 3ncy, 

s. 

ScALBs — ^The small thin plates which cover the bodies of fishes. 

Serrated — Notched like saw-teeth. 

Sound — The air-bag of fishes. 

Spiracula — Small holes through which air is passed. 

Spinigekous — Spine bearing. 

SuB-FusiFORM — Somowhat spindle-shaped. 

SuB-GRESCENTio — Somowhat crescent or moon-shaped. 

Sub-orbital — Under the eye or orbit. 

Supra ocular — Over the eyes. 
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T. 

Taenoid — ^Ribbon-Bhaped. 

TsKTACuLA — A filiform or thread-like process or organ fitted for 
holding or fastening the object to which it belongs to some par- 
ticular place. It may also be an organ of feeling or of motion. 

TnoBAac — Pertaining to the thorax or chest. One of Linneus' 
order of fishes was called Thoracic, in which the ventral fins 
were placed below the pectorals. 

TsiPHTLLous—Diyided into three leaf like divisions. 

u. 

Uranosgopus — Star-gazer ; from uraruma, sky or heavens, and skopeo, 
I see. 

V. 

Ventral — Belonging to the belly. In Ichthyology the ventral fins 
are those situate between the anus and throat, (seejins,) 

Villous — Covered with soft hairs or fine soft fibrils. 

Vomer — Literally a ploughshare ; the point or end of the nose .or 
snout of a fish.. 
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DR. HOLMES^ REPORT 

ON THE FISHES OF MAINE, 



PART II. 



Descriptive IcMhyohgy. 

We come now to an enumeration of some of the fishes of Mainei 
including their arrangement into families, — the distinctive charac- 
teristics of their respective genera, together with their specific 
descriptions, and such general remarks as facts and observations 
have suggested. 

It has been seen by a perusal of Part I, that the classification of 
fislies has always been a rather difficult task, and that from the 
time attention was first turned to the subject, to the present, con- 
tinued changes have been made. Increase of knowledge on this 
subject authorized these changes — successive increase of knowledge 
authorizes a continuance of changes. Indeed, we may consider 
this part of Ichthyological science as yet in a transition state, and 
still progressing towards completion. 

The researches of experienced and enthusiastic devotees to this 
branch of natural history are continually developing new and 
interesting facts, each of which either corroborate the correctness 
of former arrangement or point out such new variations as shall 
help to a consummation of the work in progress. Even since this 
survey was in contemplation, discoveries have been made leading 
those high in authority as to this science to follow out changes 
already begun with a view to the ultimate perfection of the classi- 
fication proposed.* 

As before stated, on page 30, 1 proposed, without considering 

* Those who will examine the recent publications of the Smithsonian Institute, of 
the Philadelphia Academy of Arts and Sciences, Memoirs of American Academy of 
Arts, and other soientificperiodicals, will be conyinoed of this. 
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myself pledged to follow it in the final report, to adopt, for the 
present, the arrangement followed by Dr. Girard, in his general 
report of fishes found during the exploration of the Pacific Railroad 
route, published by order of Congress in 1866, an abstract of which 
has already been given. On'iurther consideration I have concluded 
to change this plan, and follow the more modern classification of 
Prof. Gill of the Smithsonian Institute, it being more consonant 
with natural structure of fishes. 

Only a part of the species of fishes found in our waters can be at 
this time described. Many specimens are on hand, waiting further 
time for examination and their assignment to their true and proper 
place in the catalogue. Many more will undoubtedly be obtained 
by further search. 

There may be some question in regard to the limits of the geo- 
graphical distribution of the fishes of Maine. Whether this term 
is to be applied to those only which are constantly found here, and 
those also which come regularly by periodical emigration to breed 
and feed their young to an age and size sufficient to enable them 
to follow their parents; or whether those also which are only 
occasionally found among us — chance visitors — should be claimed 
and included in the list. 

The fishes found on the north shore of Massachusetts bay, and 
those that frequent the coast of the British Provinces on the Atlan- 
tic as far as Newfoundland, may be fairly, I think, enumerated 
among Maine fishes. Our coast occupies a middle ground between 
them, and fishes are not restrained in their movements from one 
haunt to another, or in their instinctive explorations for food, &c., 
by any national or conventional boundaries. 

For the same reason some of the species which sometimes wan- 
der from their more southern localities to the extremity of Cape 
Cod, may be considered as coming into the region or confines of 
the Maine fishing grounds, as Kittery point is but about one-third 
of a degree more north than Race point, and but between twenty 
and thirty leagues distance from it on a straight line. 

If, therefore, some of the fishes which make the Cape Cod waters 
their particular '^Jiabitat,'' should occasionally be taken by the 
hook, or stray into the net of some of the Maine fishermen, and 
thereby be placed on our catalogue, I trust no accusation of breach 
of the ''fishing treaty'^ or of poaching on our neighbors " aguariunC^ 
will be brought against me. 
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I will here very cheerfully acknowledge the aid I have received 
from the published works of Dr. Girard in his general report before 
referred to — the late Dr. DeKay on the fishes of New York, and 
Dr. Storer on the fishes of Massachusetts. Few Ichthyologists 
describe a fish with more accuracy and precision than Dr. Storer. 
I have found his description of the color exhibited by different 
species remarkably correct, and have taken the liberty to often 
avail myself of this part of his description in this report. I am 
also under special obligations to Prof. Theodore Gill, of the Smith- 
sonian Institution, who kindly revised a list of our fishes sent him 
and furnished information of more species not yet obtained by me. 
These, with the proffer of other favors, have been gratefully re- 
ceived. 

The system of classification devised and promulgated by Prof. 
Gill and which we propose to follow, is a modification of, and as 
we think, an essential improvement on that laid down by the cele- 
brated European Ichthyologist, Johannes Muller. It is based upon 
the idea, as well as the fact of a gradual rise from a very simple 
form and frame work of fishes, up to that which is more compli- 
cated and more perfect in anatomical structure and physiological 
organization, classifying and arranging them into classes, orders, 
groups and families step by step, along the whole line as you 
ascend from base to pinnacle. These are established according to 
similarity of permanent organs, and the aflGinities of those subordi- 
nate parts and appendage^ which are more variable in form and 
location. 

To use his own words, "fishes appear to be constructed accord- 
ing to four different sub-plans which are characterized by their 
correspondence to different stages or grades of developement of 
a typical or model osseous fish " To elucidate this more clearly 
we will begin at the lowest and simplest form and organization of 
fishes, as the "Lamper eels'' for instance, which exhibit scarcely 
any organs of a complicated kind or remarkable developement. 
This sub-class * is called Dermopteri, or skinfins. Their fins, instead 
of being fitted put with rays and membranes, are merely a duplica- 
ture or folding over of skin. 

The next step upwards brings us among the sharks and rays, or 
skates, a class whose frame-work or skeleton, though made up of 

* As Fishes, as a whole, constitute one of the grand classes of the animal king- 
dom, the next division of them must be into sub-classes. 

7 
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cartilage like those below, is a little more complicated and their 
organ H more perfect in form and adaptation. This sub-class re- 
ceives the name of ''ELASMOBRANcmi/' or plated gills, from the 
fact of their having separate and detached breathing apertures on 
each side of their necks. 

Passing upwards, we come to the sturgeons, whore we find a 
still greater "advance of developement," and more perfect and 
complicated organs than in those below them. This class is called 
Qanoidei, from the enamelled plate-like scales with which its rep- 
resentatives are covered. 

The next, and fourth step upward brings us among fishes with a 
perfected bony skeleton — showing a complete vertebrated organi- 
zation, and their several parts constructed with reference to 
carrying out higher physiological functions, — in short a perfect 
fish. This sub-class is called Teleostei, perfected bones ; in refer- 
ence to the completeness and finish of its bony skeleton. 

Ile.c we have four sub-classes, founded on what appears to be a 
natural series of orders, each representing different but connected 
stages in the creation of the animals under examination. 

These several sub-classes are further divided into orders, the 
orders into sub-orders, these again into groups and families, the 
families into sub-families, and these into genera, and the genera 
into ppecies. To elucidate this system so as to make it clear and 
plain, let us begin at the ** top of the heap,'^ and go downwards. 
Commencing, therefore, with the sub-class Teleostei, or perfected 
bones, let us examine their several distinctive characteristics more 
minutely and technically, and we shall find them as follows : using 
in part. Prof. Gill's description of them. * 

Sub- Class Teleostei, Muller. 

The endo-skclcton (inside frame) is almost always osseous. The 
scapular arch is suspended from the skull ; the supra scapula gen- 
erally connected with the mastoid, and paroccipital bones. The 
exo-skeleton (outside frame) is generally in the form of cycloid, 
or ctenoid scales, but sometimes the body is naked, and sometimes 
covered with bony scales, plates or spines. The optic nerves cross 
each other in their passage from their respective lobes to the eyes. 



* Catalogue of fishes of the eastern coast of North America from Greenland to 
Georgia, by Theodore Gill. 
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The bidbus arteriosusf has almost always only two opposite semi- 
lunar valves. The branchial apertures are represented by simple 
fissures on each side. There are four pairs of true and well 
developed branchial arches^ each of which generally supports free 
branchiae ; an air bladder is generally present. The neutral fins 
vary in position, and are sometimes absent. This class embraces 
by far the largest proportion of existing fishes, and have been 
divided by Prof. G. into five ''natural and easily distinguished 
orders." The first order he calls Teleocephali, or perfect heads. 
Let us examine this order more in detail. 

Order Tbleocephau, OiU. 

The endo-skeleton is almost always perfectly developed. Body 
generally covered by ctenoid or cycloid scales, branchiae pecti- 
nated. The supramaxillaries and intermaxillaries, are always 
present and separate from each other. The sub-opercular bone is 
almost invariably present. Many of the rays are articulated arid 
branched. Nearly all the fishes most esteemed as food, belong to 
this order; it is divisible into several sub-orders. Let us next 
examine these. 

Suborder Physocusti, Bona. 

It has been found that a large number of fishes have an air 
bladder that is closed, and has no visible duct or communication 
out of it. Such of the fishes of the order Teleocephs^ are put 
in this sub-order which, from this fact, is called Fhysoclisti, from 
the Greek phusa, bladder, and kleisos, closed. The scales on 
fishes of this sub-order, when present, are either ctenoid or 
cycloid ; there are rarely osseous plates. The anterior rays of the 
dorsal and anal fins, and the first ray of the ventrals are simple, 
or spinous. The ventrals are generally more or less anterior. 
The lower pharyngeal bones are small and triangular, sometimes 
united, but generally distinct, the teeth are implanted on the 
plain surface. 

Sub-Order Heterosomata, Bona, 
Next, on further examination, we find some fishes that have 

''V f Fishes are destitute of a double heart, such as the mammalia have. In some 

it appears to be merely an expansion of the aorta provided with one or two yalyes 
within. 
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their bodies apparently all askew from their eyes, the eyes bein^ 
both on one side of their heads, and their months distorted, and 
no air bladder, as the halibuts and flounders or flat-fish. These 
have been gathered into a sub-order and called ffeterosomata (from 
heteroSf another, and soma, body.) The side on which the eyes 
are situated is dark, or variously colored, while the eyeless side is 
almost always white ; the scales are either ctenoid or cycloid. 
The dorsal and anal fins are very long and composed mostly of 
articulated rays. 

Sub-Order Phtsostomi, MuJler, 
Proceeding in our examination of the TeleocepJuUic order, we 
find many that have an air bladder that communicates by means of 
a duct or passage with the mouth or intestinal canal. These are 
put into another order called Physostomi (from phusa, bladder, and 
Mtoma, mouth.) The scales are generally cycloid, there being but 
one or two exceptions. The fins are mostly sustained by branched 
rays, only the first rays being sometimes simple. The ventrals 
are always abdominal. The lower pharyngeal bones are separate 
and almost always small and triangular, with the teeth on a plain 
surface. The salmons and herrings are embraced in this order. 

Sub-Order Eventognathi, CHU. 

Continuing our investigation, we find fishes whose air bladders 
are divifled by constriction into two or three portions, and com- 
municate by a duct with the throat. With few exceptions they 
are covered with cycloid scales. All the rays of the fins except 
the first of each, are branched ; the ventrals always abdominal. 
The lower pharyngeal bones are more or less falciform (sickle 
shaped,) greatly developed, nearly parallel with the branchial 
arches as provided on the internal surface of the curved portion, 
with large teeth of various forms. 

In allusion to the developement of the pharyngeal jaws, the 
Prof, has named this order Eventognaihi, This concludes the divis- 
ion of the first order Teleocephali into sub-orders. We will now 
consider the details of another order. 

Order Apodes, Kaup, 
We find in our researches, many fishes that have a snakelike 
form of body, — skin generally naked or rarely covered with 
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scales imbedded in the epidermis. The branchias, or gills are 
pectinated (comb-like.) The snpramaxillaries and intermaxillaries 
are small and rudimentary. The teeth are planted on the palatine 
and vomerine bones. With the vomer, the nasal and ethnoid 
bones are coalescent. The pectoral fins are often absent, and the 
ventral fins always wanting. Hence the name Apodes is given to 
this order. The dorsal, anal and caudal fins, when present, always 
run together. The common eel and the conger eel belong to this 
order. This order has no sub-orders. 



Order Lemniscati, Kaup» 

Continuing the examination we find a few fishes of rather doubt- 
ful affinity to the above order or sub-orders, but which for ths 
sake of convenience are placed, for the present, in an order by 
themselves until further light is thrown upon the doubts in regard 
to them. They are small, destitute of ventral fins and are gen- 
erally diaphanous, or they are greatly elongated and compressed, 
or ribbon formed. The skull and vertebral column are incomplete 
and cartilaginous. The blood is colorless, and there is no spleen ; 
the body is entirely naked and the arrangement of the muscles is 
very apparent. It has received the above name (from Lemniskojs, 
a ribbon, or crowned with a ribbon.) No sub-orders. 

Only one species has been found on the Atlantic coast, — the 
Leptocephalus gracilis (thin head) of Storer. 

Order NEUATOotfATm, OiU, 
{Threaded Jaws.) 

Further search brings us to a grade of fishes with either naked 
bodies, or else protected with ganoid plates. The branchiae are 
pectinated and supported on four arches as they are in the order 
Teleocephali. The supramaxillary bones are little developed, and 
are enveloped in the integuments which terminate in longer or 
shorter barbels, — hence the name Nematognathi, threaded jaws, 
(from nematos, thread or threaded, and gnathi, jaws.) The sub- 
opercular bone is always absent. The rays are mostly articulate 
and branched. 

The "catfishes," "hompouts'' and "bullheads'' are embraced 
in this order. 
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Oabkb Flectoqnathi, Cwaier, 
{Soldered Jaws.) 

We next come to fishes that have some peculiarities in the 
Btructure of their jaws. The supramaxillary and intermaxillary 
bones are united together in a continuous piece, and the palatine 
arch and cranium are connected by immovable sutures. Hence 
they are called Plectognathi, (soldered or woven jaws.) The 
Internal skeleton is less perfectly developed than those of the 
perfect head, (Teleocephali.) The exterior is covered with ganoid 
plates, granulations, or spines. The branchiae are pectinated and 
the branchial apertures small. The air bladder has no duct. 

The "balloon fish," "puffers" and "blowers" belong to this 
order. 

Oeder LopHOBRANcmr, Cuvier, 
{Tufted Gills.) 

All the fishes hitherto examined, have their gills or branchise 
fringed like the teeth of a comb, but we now come to a few whose 
gills are in small round tufts, disposed along the arches in pairs. 
The branchial apertures small, and on each side of the nape. The 
jaws are. produced into an elongated tubular mouth. The internal 
skeleton is less perfectly developed than in those with fringed 
gills.. The external skeleton is composed of polygonal plates of 
a bony, or horny nature, which are joined to each other but per- 
mit considerable motion in the animal. 

In warm latitudes, there are quite a number of genera of this 
order, but there are but two* in the Eastern Atlantic coast, viz : 
the " Syngnathus," or pipe fish, a "Hippocampus," or "River 
Horse," a small fish of the Hudson river. 

This closes up the orders and sub-orders of the first, or upper 
class of this sytem. Another step down the descending series 
brings us into the 

Sub-Class Ganoidei, Agassiz, 

Here we find fishes of a mixed organization, if we may. so speak, 
Bome of them exhibiting many of the characteristics of the class 
above them (Teleostei,) the more like the class below, and others 
intermediate. As revised by Muller, it embraces forms in which 
the vertebral column and skull are either osseous or cartilaginous. 



SCLBMTIFIG SUBYIY. 55 

The scapular arch is suspended directly from the skull. The 
exo-skeletoQ is geaerally deposited ia the form of ganoid plates, 
but there are in representatives of some families, oval or cycloid 
scales, and the body is still more rarely naked, and the bony 
plates absent. The optic nerves, like those of the plaigiostoms 
are only connected by a commissure, and do not cross or decussatfe. 
The hulhus arteriosus is muscular and provided with two or more 
rows of valves, which, in one order are replaced by two spiral and 
longitudinal valvular folds. The intestine has frequently, — but 
not always, — a spiral valve. The branchial apertures are simple 
fissures, or spiracles on each side as in ordinary fishes ; the bran- 
chiae are free. An air bladder is present and communicates by a 
duct with the intestinal anal. The ventrals are abdominal. 

This sub-class has been, for the present, divided into four orders, 
as follows : 

Order IIolostet, MuUer. 

{Whole Bones.) 

This order embraces fishes which are provided with plates which 
are either rhomboid and tiled, or oval and imbricated. The hyoid 
(tongue) apparatus has one or many branchiostegal rays. The 
centre of the vertebrae are either ossified or represented by a 
persistent notochord, (spinal chord.) The neuro-apophyses 
(Ganglions) and haemapophoses) arterial bulb, are always ossified. 
The dorsal and anal fins are sustained by true dermo neural spines 
articulated with the inter neural spines. The scapular arch is 
suspended by two processes to the paroccipital and the mastoid 
bones, and sustains well developed pectoral fins which are pro- 
vided with many rays. The abdominal ventral fins, are also sup- 
ported by several rays. The bulb of the aorta has several longi- 
tudinal rows of valves. 

Order Placoganoidei, Owen, 

This order embraces those fishes that were, rather than those of 
the present day, and their characteristics are studied from the 
organic, or fossil remains, discovered by the geologist in bis 
researches into the formations of early epochs of the earth on 
which we live. ' 
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Obdeb Chondbostbi, MuUer. 
Ossified Cartilage. 

The fishes embraced in this order, among which are the stur- 
geons, have a skeleton, or frame work made up of both cartilage 
and bones. The body is sometimes naked, btrt in most of the 
species is covered with more or less interrupted rows of long or 
ganoid plates of irregular form. 

There also many smaller plates and tubercles scattered on differ- 
ent parts of the body. There are no true branchiostegal rays. 
The vertebreB and their elements are cartilaginous. The skull is 
also cartilaginous, but it is sometimes imperfectly ossified in front. 
The scapular arch is suspended by two processes of the paroccipital 
and mastoid bones. It supports two well developed ventral fins. 
The ventral fins are also furnished with several rays. The bulb of 
the aorta is furnished with several longitudinal rows of valves. 

Order Dipnoi, Muller, 
(Double Spiracles, or breathing holes.) 

The bodies of the fishes embraced in this order are elongated 
and covered with regularly imbricated cycloid scales. The centre 
of the true vertebras are cartilaginous, the notochord being persis- 
tent. The continuous vertical fin, or fold encircling the posterior 
part of the body, is sustained by articulated rays; immediately 
connected with the spinous processes of the neurapophyses and 
haemapophyses, which spines are osseous. The scapular archie 
suspended only to the exoccipital bone and supports on each side a 
simple unjointed, or articulated ray on each side. The bulb of the 
aorta is furnished internally with two spiral ridges, or valves. 

This brings us through the second class from the highest and to 
the commencement of the third stage in the descending series of 
the structural arrangement under consideration. The next is 

Sub-class ELASMOBRANcmi, ^ona, 
(Plated gills or branchice.) 
This class embraces the sharks and the bony skates. They have 
the endo-skeleton or vertebral column, and skull cartilaginous, or, 
very imperfectly ossified. The exoskeleton is developed in the 
form of placoid granules. The brain.,is much more complex and 
highly developed, than in the true fishes; the optic nerves are 
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connected hy a commissnre, bnt do not cross each other. The bul- 
bus arteriosus or aorta has a thick muscular coat, and is provided 
with at least two rows of semi-lunar valves. The intestine has a 
spiral valve. The males are provided with the so called " claspers/' 
which are present as appendages to the posterior edge of the ven- 
tral fins. Fecundation is effected by copulation. The branchial 
apertures are usually five in number, and are generally all external. 
There is no air bladder. 

This sub-class was divided into two orders, viz : Plagiostomi, 
(oblique mouths,) and Holocephali, (solid heads.^ The Plagios- 
tomi are distinguished by several separate branchial apertures on 
ihe side of the neck, and the Holocephali with only one branchial 
aperture on each side, as in the true fishes. The Plagiostomi order 
was divided into four sub-orders, viz : Squali, Ehinad, Pristes and 
Raisd ; and this arrangement is so laid down in Prof. GilPs cata- 
logue of East Coast fishes before referred to. Subsequently,, 
further investigation of the Sharks and Rays, has indited the Pro- 
fessor to modify this arrangement by raising the Squau to a full 
order, dividing it into several families and sub-families, and reserv- 
ing the Bhinse and HaisB (Rays) as sub-orders. The divisions, 
therefore, of this sub-class, (Elasmobranchii,) are 

Order Squau ; OilL 

Several branchial apertures on the side of the neck, — pre-supple- 
mentary eye-lids. An incomplete scapular arch ; naso-pectoral 
cartilage absent. 

SUB-ORDKR RmNiE ; Oill. 

This sub-order is distinguished from the Squali by the depressed 
head and body, and the dorsal position of the eyes. The branchial 
apertures are situated on the sides, but are placed in a furrow 
which separates the large expanded pectoral fins from the body. 
The mouth is at the extremity of the snout. 

Sub-order Rai^ ; MuUer & Eenle, 

The BaioB have the branchial apertures beneath the body under 
the pectoral fins. The body is flattened until from its union with 
the large and fleshy pectoraU it forms a disc. These pectorals are 
united before the snout. Eyes and spout holes are always above 

8 
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on the dorsal aspect of the head ; tlie scapular arch complete ; naso- 
pectoral cartillagcs present ; no eye-lid, or only an adnate upper 
one. 

Order IIolocephali ; Bona. 

There are but o'ne or two genera of fishes belonging to this order. 
The Chimcera, or sea monster of the high northern seas, is embraced 
by it. None of them, to our knowledg;e, have been found on the 
coast of Maine. They have but one branchial, or gill aperture on 
each side of th^ head, as in the perfected or true fishes. 

The next step in the descending series brings us to the 

Sub-class Dermopteri ; Owen. 

This is the lowest and most simply constituted of all the classes 
of the fishes. The body is very much elongated and worm-like, 
either sub-cylindrical or compressed. The endo-skeleton is very 
rudimentary and cartilaginous, and in one of the orders, (Pha- 
ryngobranchii,) there is no distinct head. The pectoral and ven- 
tral fins are both absent. The skin is entirely naked and mucous, 
and the fins are only folds of the skins. There is no pancreas and 
no air bladder. The olfactory organ and nostril are single. 

There are three orders to this class, viz : 

Order Hyperoarth; (Bona.) Muller. 

The body of the members of this order is invariably greatly 
elongated, and sub-cylindrical or anguiliform. The head is dis- 
tinct. The ''myelon,'' or medulla spinalis, is described by Owen 
as being flattened or depressed, *' of opaline sub-transparency, 
ductile and elastic.'' The bulbus arteriosus is absent, but there 
are two opposite valves at the organ of the branchiae vessel, as in 
the Teleostei. The branchiaB are purse shaped and without oper- 
cula. There are seven in number on each side. Each receives the 
streams of water for the correction of the blood, through short 
tubes, entering from a medium canal, which is below and distinct 
from the oesophagus and which terminates behind in a closed wall, 
and according to Professor Owen, communicates with the fauces 
anteriorly "by an opening guarded by a double membranous 
valve." This order includes the well known " Lamper Eel,'' and 
is equivalent to the Marsipobranchii, (purse gills,) of other 
authors. 
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Order Hyperotreti; {Bona,) MuUer, 

The representatives of this order resemble those of the othet, 
(Hyperoartii,) except ia the respiratory organs. The branchisB 
are bursiform and fixed, receiving the streams of water directly 
from the throat or oesophagus, through short tubes communicating 
with each sac. The water is discharged through tubes which either 
severally open externally, or into two lateral and longitudinal 
canals, directed backwards and discharging by as many orifices on 
each side of the medium line of the ventral surface. 

Order Pharyngobranchii ; Muller. 

There is but a single genus embraced in this order, and this is 
the very lowest in point of organization of all fishes. It has no dis- 
tinct head, and no heart ; body elongated and compressed. This 
brings us to the foot of the structural series following it, according 
to the anatomical characters as laid down by Muller and the great 
comparative anatomist. Professor Owen of England, {tnd modified 
in its arrangement by Professor Gill, upon whose description we 
have drawn pretty freely. 

That it is perfect the authors themselves do not pretend, but it 
comes nearer to the scheme of natural orders than anything that 
has yet been promulgated, and will help greatly to the desired 
consummation of a perfect classification, according to the true 
plan of nature, so much desired and sought for by every naturalist. 



CATALOGUE 

OR SYNOPSIS OF A PART OF THE FISHES OF MAINE, ARRANGED ACCORD- 
ING TO PROF. GILL»S CLASSIFICATION. 

SuB-cLAss Teleostei, Muller, Order Teleocephali, GiU, 

Suborder Physodisti, Bona. 

Perooid family. 

Perca flavescens, Mitch, , Yellow or brindle perch. 
Roccus lineatus, Oill, Striped bass. 
Morone Americana, Oill, White perch. 
Pomotis vulgaris, Cuv.', Bream, flat fish. 
Pomotis appendix, Mitch,, Pumpkin seed. 

Sparoids. 
Pagrus argyrops, Ouv., Big porgee. 
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SCUSKOIDS. 

Oynoscion regalis, OiQ, Weak fish, equeteagne. 

Scombroids. 

Scomber vernalis, Mitch., Spring mackerel. / 

Scomber grex, Mitch., Pall mackerel. 
Orycnus secundi-dorsalis, Gill, Tunney or Horse mackerel. 
Apodontis maculatus, GiU, Spanish mackerel. 

Oaranginoids. 
Vomer setipinnis, Ayres, Blant-nose shiner. 

Seriolinoids. 
Pomatomus saltatrix, Gill, Blue fish. 

SCOUBERESOCOIDS. 

Scomberesox scutellatus, Leaueur, Bill fish. 

Gasterostoids. 
Pygosteus DeKayii, Brevort, Many-spined stickle back. 

Atherinoids. 
Chirostoma notatum, GiU, Silverside. 

SCORPENOIDS. 

Sebastes Norvegicus, Guv., Norway haddock. 
Hemitripterus Acadiensis, Storer, Sea raven. 

COTTOIDS. 

Acanthocottus Groenlandicus, Girard, Sculpin; Greenland Ball- 
head. 

Acanthocottus octodecim-spinatus, GiU, Common sculpin or bull- 
head. 

Acanthocottus Labradoricus, Girard, Labrador or northern sculpin. 

Agonoids. 
Aspidophorus monopterygius, Storer, American aspidophore. 

Trigloids. 
Dactylopterus volitans, Lac., Sea swallow. 

Batraghoids. 
Batrachus tau, Linn., Toad fish. 

Blenniods. 

Stichaeus subbipinnatus, Gill, Radiated shanny. 
Muraenoides mucronatus, GiU, Butter fish. 

ZOARGEOIDS. 

Zoarces anguillaris, Storer, Thick-lipped eelpout. 
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Anabbhjghoids. 
Anarrhicas vomerinus, Storer, Sea wolf. 

Cryptocanthoids. 

Cryptocanthddes maculatus, Storer, Spotted wry mouth. 
Cryptocanthodes inoriiatus, Gill. 

LOPHIOIDS. 

Lophius Americanus, Val, Aogler ; goose fish. 



Sub-order Anacanihinif Mutter, 

Gadoids. 

Gadns Americanus, Gill, Cod fish. 
Qadus pruinosus, Mitch., Frost fish ; tom cod. 
Melanogramyius aeglefinus, Gill, Haddock. 
Merlangus purpureus, Storer, Pollock. 
Merlucius vulgaris, Beinh, Hake. 
Brosmius flavescens, Lesueur, Cusk. 

Phycinoids. 

Phycis Americana, Guv,, American codling. 
Phycis DeKayii, Kaup, 

Ophidioids. 
Ophidium marginatum, Mitch., New York ophidium. 



Sub-order Pharyngonathi, Muller. 

Labroids. 

Tautoga Americana,(?) DeKay, Tautog; blackfish. 
Ctenolabrus Burgall, Gill, Gunner. 



Sub-order Beterosoma, Bona, 

Pleuronectoids. • 

Hippoglossus Americana, Gill, Halibut. 

Pomatopsetta dentata, Gill, Toothed flat fish ; summer flounder. 

Pleuronectes Americanus,(?) Walbaum, Flounder. 



Sub-order Physostomi, Muller, 

Cyprinoids. 

Caraseira auratus,(?) Fitz., Gold fish ; golden carp. 
Leucosomus Americanus, Storer, Shiner. 



Plargyrus cornutus,(?) Storer, Red fin. 
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Catastomoids. 

Catastomus Bo8toniensi8,(?) Lesueur, Common sucker. 
Moxostomus oblongus, Ayres. 

Cyprinodgnts. 
Fundulus pisculentus, Val., Minnow ; killifish. 

EsocoiDS. 
Esox reticulatus, Leseur, Common pickerel. 

Salmonoids. 

Salrao salar, Linn.t Salmon. 

Salmo fontinalis, Mitch., Brook trout. 

Salrao Gloveri, Girard. 

Salmo Sebago, Girard, Salmon trout. (?) 

Salmo hamatus, Cuvier. 

Salmo Tomah, Hamlin, Togue. . 

Salmo erythrogaster, DeKay, Red-bellied trout. 

Salmo oquassa, Girard, Blue back. 

Coregonus albus, Linn., White fish. 

Argyrosoma clupeifbrmis, Ayres. 

Osmerus mordax, Gill, Smelt. 

Clupeoid3. 

Clupea elongata, Linn., Herring; English herring. 

Alausa sapidissima, Slorer, Common shad. 

Alausa tyrannus, DeKay, Ale wife. 

Alausa cyanonoton, Slorer. 

Brevoortia menhaden, Gill, Menhaden ; moss banker. 

Engraulinoids. 
Engraulis vittata, Baird and Girard, Anchovy. 



Order Apodes. 

Anguilloids. 
Anguilla Bostoniensis, Les., Eel. 

Order Lehniscati, Kaup. 

Leptocephalus. 
Leptocephalus gracilis, Slorer, Thin head. 



Order Nematognathi, Gill. 
Pimeloid3. 
Amiurus pullus, Gill, Hompout. 
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Sub-class Ganoidei, (Ag.) Mailer, Order Chondrostei, Muller, 

Sturionoids. 
Acipenser oxyrhynchus, Mitchell, Sturgeon. 

ScB-cLASS Elasmobranchii, Boua. Order Plagiostomi, Guv. 

Sub-order Squali, (MuUer) Gill, 

Cetorhinoids. 
Cetorhinus maximus (?) Blainville, Basking shark. 

SCYMNOIDS. 

Somniosus brevipennis, Lesueur, Sleeper. 

SuB-cLAss Dermopteri, Owen. Order Htperoartti, Bona. 

Petromyzontoids, Bona, 
Petromyzon Americanus, Lea., Lamper eel. 



Familiar and Sdentific Description of some of the Maine Fishes 

named in the foregoing Synopsis, 

Sub-class Teleostei. Order Teleocephali. 

Sub -order Fhysoclisti, 

Family Percoid^.* Sub-family Percin^e. 

Family Characters. Body more or less elongated ; in most cases 
protected by pectinated scales, generally rough to the touch, occa- 
sionally smooth, owing to the deciduous nature of their prickles. 

Head. — The preopercle and opercle exhibit various spinous or 
serrated edges, — in a few they are smooth. Jaws, front of vomer, 
and often the palatine bones furnished with teeth of various kinds, 
velvet-like, card-like, or of the canine type ; the canines occurring, 
occasionally intermixed with the former two kinds. 

Fins. — Dorsals always well developed, sometimes single, at oth- 

* In this description it is thought best to commence "with the more perfected orders 
and proceed to the lower grades. Some of them I have described in full, in the form 
and manner that it is intended all of them shall be in the final report. Others, 
merely the family and generic characteristics are given, and in a few even these are 
omitted because either some doubtful points in regard to them need further investi- 
gation, or I have not the proper authorities to which I could refer in the matter. 
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SuB-OLASs Tecbostei. Percoidjb. 

era subdivided into two distinct fins ; the anterior portion, or ante- 
rioi: fin, as the case may be, being spinous, — that is, composed of 
bony or rigid rays. The anal fin h^s a variable number of spiny 
rays in its anterior margin, but io a few cases they are wanting. 
The caudal is either truncated posteriorly or more or less emargi- 
nated. Ventrals are inserted posteriorly to the base of the pector- 
als or composed of an external stoutish spine or fine soft dichoto- 
mized rays. 

Genera. The following genera belong to this family : 



Genus Perca, Cuv. 

Gen. Chae. Two dorsal fins distinctly separated ; the rays of the first spinous, 
those of the second flexible ; tongue smooth, teeth in both jaws, in front of the To- 
mer, and on the palatine bones ; preoperculum notched below, serrated on the pos- 
terior edge ; operculum bony, ending in a flattened point directed backwards. 
There are branchiostegous rays. Scales roughened, and*not easily detached. 

Perca Flavescens, Mitchell, 
Brindle perch. Yellow perch. 

One of the most common and abundant of the fishes in our 
ponds and lakes, and one which every schoolboy recognizes as 
among the trophies of his earliest fishing expeditions, is the yellow 
or brindle perch. The parches breed in great numbers in the fresh 
waters throughout the State, preferring sandy bottoms and clear 
waters to any others. They take bait readily, and offer fine sport 
to anglers, especially in the months of July and August, when they 
congregate together in great numbers in the comparatively' shoal 
and warm waters of the ponds where they breed. In winter they 
are sometimes caught, but they do not bite so readily as in sum- 
mer. They are in the colder parts of the season most generally 
found near where warm streams enter the ponds or lakes and 
thereby furnish water of warmer temperature. They associate 
freely with other fish, which very seldom molest them. Indeed, 
they oftentimes take entire possession of their favorite grounds, to 
the exclusion of larger and stronger fish. Even the voracious 
pickerel, at times, has to give way to them, when they dash in 
among them, the sharp spines of their front dorsals erect and 
scraping their bellies as they scoot under and around with great 
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dexterity. The brindle perch are a very good " panfish/' their 
flesh being firm and sweet, though not very high flavored. They 
vary much in size, seldom weighing a pound, though instances are 
known of those being caught which weighed three pounds. 

Distinctive Characteristics, The ground color of the sides is 
yellow. There are from six to eight vertical dark colored bands on 
the sides and over the back. The pectoral, ventral and an^l fins 
are yellow. — DeKay, 

Specific Description, The head is of a darker color than the 
other parts. Jaws equal. Pupils of the eye black and the irides 
of a bright gold color. Above and between the eyes you will find 
it smooth. The top of it is broad and somewhat depressed, or flat- 
tened. DeKay says that in the old fish " the rostrum becomes 
more elongated, producing a concavity of the facial angle," or, 
as some term it, " dish faced.'' Back of the eye, the raised striaB 
radiating from centres make it rough to the touch. The preoper- 
culum is scaly and notched with fine serratures along its edge, ex- 
cept a portion of the posterior superior angle, which is bare. 

The opercle is subtriangular, of a green colqr in its centre, and 
has a few scales on its upper margin, is notched or serrated beneath, 
and has a sharp spine on its posterior angle. The length of the 
head is not quite one-fourth the length of the body. 

The body is somewhat compressed and elongated, with a sub- 
circular or gibbous outline. Sides of a golden color, crossed 
by " seven transverse bands,'' of a dark color. These bands are 
located in the upper part — those of the middle broadest of all. The 
abdomen is white. Chin or lower jaw pink or flesh-colored. The 
lateral line is a series of tubular orifices, and runs parallel with the 
curve of the body from the humerus to th^ tail. Tfee scales are 
small and pectinated or ciliated on their posterior edges, giving a 
rough feeling to the hand. 

There are two dorsal fins — the first with spinous rays, thirteen 

in number, and the second with mostly articulated or soft rays, 

also thirteen in number. These fins are of a yellowish-brown color, 

the first or anterior one tinged more with a light yellow. The 

spines strong — the fifst shorter than the second, and the fourth 

and fifth longest, the last much shortest. The whole height of this 

fin is about one-third of its length. The distance between the first 

and second is small, seldom more than three-tenths of an inch. 

9 
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Bim-CLASB Teleostei. Pebooida 

The second dorsal is of a subquadrangular shape, a little more 
than half the length of the first, and has oftentimes two spinous 
rays, the first one quite small. 

The pectorals rise very near the shoulder, or humeral bone, are 
rather long, somewhat fiein-shaped and rounded slightly on the mar- 
gin, and have fifteen rays. They are of a yellow color. 

Yentrals rise a short distance behind the pectorals, are a little 
triangular in shape, and have the outside ray spinous. Color 
orange, tinged with scarlet. 

Anal rises about opposite the middle of the second dorsal, has 
ten rays ; its first two outside rays are spinous, the first one short- 
est, color like that of the ventral. 

Caudal is emarginate. Ray formula is as follows : 
B. 7, D. 13, 2-13, V. 1-6, A. 2, 8, C. 18. 

Whole length 10 to 15 inches. 

Stnonymes. — Bodiantts Jlave$cens, Mitchill, Eirtlaad. 
Morone fiavezcenSi Mitchill. 
Perca acuta, Cuv. and Val. 
Perca gracilis. Rich. 
Perca granulaia^ Linsley Cat. Fishes of Conn. 

Genus Morone, {Mitch,) Gill, 

GiEN. Chab. Body oblong ovate. Gibbons as &r as the commencement of first 
dorsal fin. Maxillary teeth and those of the palatines and Yomer yilliform. Lin- 
gual teeth situate on the margin of the tongue — ^none on the base. Scales on the 
head pectinate. Preoperoule denticulate, or serrate on its lower posterior margin. 
Operculum two spiaed. The two dorsal fins are connected by a slightly elevated 
membrane at their base. First dorsal is composed entirely of spinous rays. The 
anal has three spines, of which the second is often the largest. The lateral line 
slightly convex anteriorly — ^nearly concurrent with the body. The chief distinctiye 
characteristics of this genus are the presence of strongly pectinated scales on the 
cheeks and opercular bones, and the band of villijbrm teeth on the sides, and more 
Boattered over on the tip of the tongue. — Gill, 

Morone Americana, GiU, 
White perch. 

Wherever you find the yellow perch you also find the white 
perch, but in many of our lakes and ponds in Maine the white 
perch in some seasons are the most abundant, and furnish the best 
sport to the angler. Although not altogether similar in form and 
structure to the yellow perch, they are nevertheless very much 
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alike in their habits and modes of life. Like them they prefer clear 
waters and sandy bottoms. 

In the latter part of summer they congregate together in such 
waters, and a£ford fine sport to fishing parties in many sections of 
the State. They are then active and bite greedily, and we 
have known of as many as 150 being caught in a single day by one 
individual. They breed in great numbers in the Oobbosse Contee, 
and adjacent ponds in Winthrop and Hallowell, as well as in many 
others of our numerous sheets of water in diflferent sections of the 
State. They are easily transferred from their native haunts, and 
are found to become easily habituated to their new locations, pro- 
vided they are of suitable character, and soon multiply rapidly. 
They are much esteemed by many sportsmen, as making an agree- 
able ingredient in chowders and other savory dishes of the fisher- 
man's and hunter's camp fare. They are of a silvery gray color, 
and like their cousins, the yellow perch, vary in size from a half 
a pound to a pound and a half, although the latter size is seldom 
caught. 

Distinctive Characteristics, Body compressed, front part gib- 
bous. First ray of the posterior dorsal nearly as long as the sec- 
ond. Opercle with a single spine. General length three to six 
inches. — DeKay. 

Specific Characters. Head rather small and slopes gradually to 
the snout, with a suture behind the eyes, and is about one-fourth 
the length of body. Jaws about equal, with rose tints on the lips 
and underneath lower jaw. Upper jaw protractile ; tongue and lips 
spotted with very small black dots. A number of small teeth on 
each jaw, and a row of velvet like teeth on sides of the tongue, but 
none on the tip or centre. Eyes circular, pupils black, iris silvery ; 
space between the eyes covered with scales. The nostrils double, 
hindmost one oval and transversely situated to the other. Preo- 
percle gives metallic reflections ; serrated on its posterior and lower 
margin. Operculum scaled ; has two points, the one in the poste- 
rior edge sharp, and the one above more blunt. 

Body rather deep beneath the first dorsal fin, compressed, curv- 
ed, or gibbous, in front, and tapering with a slight curve back of 
the first dorsal ; scales silvery, and covered with small black dots, 
like the tongue and lips. Their free edges are serrated ; lateral 
line follows the curve of the back ; first dorsal rises on a line a little 
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back of the insertion of the pectorals ; has strong spinous rays, 
the fourth of which is longest. The second dorsal is connected 
with the first by a low membrane ; it is quadrangular in shape. 

The pectorals rise just below and on a line with the spine of the 
operculum ; are broad, the upper ray longest, and the edges round- 
ing downwards. They are brown at the base, but yellowish above ; 
ventrals rise a little back of the pectorals, and are reddish at the 
base. 

Anal rises on a line with the middle of the second dorsal ; sec- 
ond spine very strong. Caudal forked or '' deeply emarginate.'' 

Ray formula — 

D. 9, 1, 12 ; P. 16 ; V. 1, 5 ; A. 3, 9 ; C. 17. 

Length six to ten inches. 

Synonymes. — Perca americana, Grd., Block., Lacepede. 
Perca mucronata, Raf., Sw. 
Morone rufa and Morone pallida, Biitoh. 
Bodianus rttfus, Mitch ; Centropomus albus, Raf. 
Labrax mucronatus, Cuv. and Val., Storer, Ayres, Linsley, Baird, 

Hill. 
Labrax rufui, DeKay, Gill. 
Labrax pallidtit, Mitch., Storer, Perley. 
Labrax nigricanzt DeKay, Storer. 

Genus Roccus, {Mitch,,) QilL 

Qen. Chab. Body slender oblong-oyate. Back anteriorly curTed or gibbonfi, 
Maxillary teeth and those of the yomer and palatines villiform. Lingual teeth TiUi- 
form, deposited in two lateral bands, and separated at their base in two longitadi- 
nal series, either separated or coalessiz^. Scales from the nape to the nostrils and 
for the most part cycloidal. Preoperculum at the lower posterior part serrated. 
Opercnlum two spined. Dorsal fins not joined at the base by a raised membrane. 
Anal has three spines, increasing in size. Lateral line rectilinear. — Gill. 

This genus has been separated recently by Prof. Gill from the 
genus Labrax f from which it differs chiefly in the character of the 
armature of the preoperculum, and by the absence of teeth at the 
anterior extremity of the tongue ; the whole margin of the tongue 
in the latter genus [Lc^rax) being provided with a band of villi- 
form teeth, and the spur-formed teeth of the lower margin of the 
preoperculum. 

RoccuA lineatus, QiU, 
Striped bass. Book fish. 

This iSsh seems to posses rather a migratory character. Late in 
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winter and early in spring it comes up from the sea into the rivers 
along the coast, where it is taken by seines or nets. It formerly 
ascended quite high up our rivers, but the dams have now shut 
them out from many of their old haunts, and they are now found 
only in those fresh waters near the ocean that are unobstructed. 
On the Kennebec they are now seldom seen higher than Eastern 
river, in Dresden, where they used to be taken in considerable 
numbers. The experiment has been tried of transferring them into 
lakes above the dams to breed and increase, but with rather im- 
perfect success thus far. On the seaboard on some parts of the 
coast they come up into the creeks and arms of Jhe sea, generally 
during the flood tides in the night, to feed and return to deeper 
water at ebb. They prefer rather shoal waters of the sea, with 
rocky bottoms. They bite the hook at times very readily, and 
many are thus taken. Fishermen use for.bait, crabs or clams, but 
they prefer, of all things, squid to anything else. DeKay says that 
the largest individuals, called green heads, never ascend the fresh 
water streams. He also observes that in New York harbor, as the 
weather grows cold, they penetrate into the little bays and ponds 
connected with the sea, and imbed themselves into the mud. 

The bass, or rock fish is highly prized by some, though the larger 
ones are of rather coarse flesh. Those found in the market vary 
greatly in size, from one pound upwards. Storer mentioifs one 
that weighed 84 pounds. 

Specific Description, The head as well as the body of the striped 
bass or rock fish is covered with Iwrge and pretty strongly adhe- 
rent scales. It is rather blunt, lower jaw a little the longest. The 
eyes are rather large, and their distance apart equal to a little less 
than two of their diameters. The pupils are black and the irides 
of a golden hue. The operculum is of a golden shade and has two 
spines on its posterior edige, the lowest of which is largest. The 
preoperculum is of the same color, and its posterior margin is finely 
serrated, the denticulations being largest on its lower edge. Teeth 
in the jaws and palatines, no teeth at the extremity of the tongue. 
Holbrook says '' there are two bands of minute teeth at the root 
of the tongue, separated slightly from each other in the mesial 
line ; the sides of the tongue are also armed with small teeth." 
The body is cylindrical, tapering to the tail, and about four times 
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as long as the head. It is of blueish brown above, and near the 
abdomen commences a bright silvery hue. There are eight or 
nine blackish bands or streaks passing from near the operculum, 
the middle ones terminating in the caudal fin. Sometimes these 
bands are curved and sometimes interrupted. Scales large and 
somewhat quadrangular, showing concentric lines on their sides, 
as also very minute stri» diverging from the centre. They con- 
tinue more or less on all the fins. Storer enumerates oixty-two 
scales along the lateral line. The lateral line is nearly straight, 
arises near the superior spine of the operculum, and extends 
through the fourth stripe of the body to the tail. 

The first dorsal fin arises behind the line from the posterior half 
of the pectoral. The spinous rays are nine in number. The first 
smallest, the fourth and fifth longest, and the others decreasing in 
length to the last. The second dorsal has the first ray spinous, 
and twelve branched ones — second ray longest. 

Pectorals arise a short distance behind the gill opening and a 
little below the lower spine of the operculum, rather short, and 
have sixteen rays. The ventrals are a little behind the pectorals ; 
the first ray is spinous and short, the second ray is longest. The 
amal arises on a line midway of the second dorsal. Its three first 
rays are spinous, rather short and stout. 

Caudal deeply forked, and twice as wide at its posterior edge, 
when spread, as it is at its base. 

Ray formula — 

D. 9, M2 ; P. 16 to 18 ; V. 1-5 ; A. 3, 11 ; C. 11 to 18. 

Length from six inches to four feet. 

Stnontmes. — Sciana lineata^ Block. 
Perca aaxatilis, Schnsed. 
Perca SepHontralU, Sohnawl. 
Centropome Raye, La. Cep. 
Perca Mitchilli, Mitch. 
Labrax lineatus, Storer, DeKaj, Rich. 

Genus Pomotis, Baf. 

Gen. Chab. Body subcircular or elliptical, very much compressed. Head small 
or moderate ; mouth proportionate to size of head. Jaws generally equal, lower 
one longest. Velyet or card teeth upon the jaws and ftont of the vomer only. 
Tongue smooth, cheeks and opercular apparatus scaly. Branclyal apertures con- 
tinuous under the throat Spinous portion of dorsal fin longer and less elevated 
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than the soft portion. Three anal spines. Insertion of yentrals situate posteriorly 
to the base of peotcmils. 

Posterior margin of oaudal fin emorginated or saborescentic. Scales small, de- 
Teloped and pectinated. 

PomoUs vulgaris, Cuv, 
Bream, Boaoh, Sunfish, Pumpkin-seed, Pondfish, Kiyer. 

If you should take a pumpkin seed and carve out a fish's head on 
the blunt end, attach dorsal fins to one side or edge of it and a 
fish's tail to the small end, you would have no mean miniature rep- 
presentation of this species of fish. This resemblance has given 
rise to one of the many names given it, "pumpkin seed/' which 
is quite expressive of its form. 

The PomoHs or Bream is found in nearly all the fresh waters 
of New England. It is found in nearly all the brooks and mar- 
gins of lakes and ponds in Maine. The avidity with which it 
seizes the hook, and the ease with which it is taken, render the fish- 
ing for it a capital subject to initiate boys into the craft and mys- 
tery of the angler's art, being often caught by them with the sim- 
ple and rude apparatus of a worm on a pin-hook, tied to an alder 
twig for a rod. Many an urchin in the country, thus equipped, 
becomes quite an expert at brook fishing, and exhibits as much zeal 
and prowess, and as many trophies of his piscatory victims as the 
most skillful angler, with reel and gaff, does over the subtle trout and 
salmon. In the spring of the year the Bream repairs to the margin 
of ponds, or to the eddies and still waters of brooks, where there 
is a gravelly or sandy bottom, and cleaning off any vegetables 
that may be in the way, they scoop away the sand by swimming 
around and stirring up the surface, and form a basin -shaped cavity, 
sometimes two feet across. Here they deposit their spawn and 
carefully watch thd premises until their eggs are hatched. 

Characteristics, Green mixed with olive, and dull reddish spots 
over the body. Appendix of the opercle black, bordered with 
scarlet. Length four to eight inches. — DeKay. 

Specific Description, The head of the Pomotis is rather small 

and less than a quarter part as long as the body. Eyes are large 

and circular, and near the '' facial outline." Nostrils double, the 

forward one tubular. Mouth is small, and the teeth sharp 

^ and rather tiiickly set upon the jaws, vomer and pharyngeals. 
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The edge of the preopercle very finely serrated. The operculum 
terminates in a blunt point, which is prolonged by a membranous 
appendage, which is black with a bright scarlet spot at its ex- 
tremity. The gill covers present beautiful blue, or azure lines run- 
ning lengthwise across them. 

Body is oval and very much compressed and flattened, of a 
greenish color above, with irregular spots or blotches of red or 
rusty colors rather irregularly disposed along the sides. The ab- 
domen is of a whitish silvery color. The lateral line curves with 
the outlines of the back. The scales are quite large and are tooth- 
ed at their base. 

The dorsal fins are made up of spinous and soft rays, and the por- 
tion of soft rays is highest and rounded ; the anterior portion of it 
is spinous, and this portion has ten rays, and the soft portion 
twelve. 

The pectorals are pretty long, of a triangular shape, and gener- 
ally reach to the soft portion of the dorsal. The ventrals have one 
i^inous ray. The anal fins extend as far as the dorsal. The cau- 
dal fin is emarginate. 

Eay formula — 

D. 10, 12 ; P. 1, 6 ; A. 3, 16 ; C. IT. 

Very seldom over eight inches long. 

Stvonthbs. — Labrus auritua, Lin. 

Morone maculata, Mitch. 

Pomotis appendix, DeKay. 
Red-tailed Bream. 

This species of Pomotis is not so abundant as the Pomotis vul- 
garis, DeKay describes it as more robust in body, thick and 
chubby than the above named. The prolongation or appendix to 
the operculum broader and longer, and of a black color. Mouth 
and gape larger. Storer describes the dorsal fin as being ante- 
riorly dark brown and the posterior membranous portion red ; Ven- 
trals red at their base. Pectorals yellowish brown. Anal yellow- 
ish at the base and fuliginous at its margin. Caudals of a blood 
red color. After death he observes that the body becomes of a 
bluish-gray color, abdomen orange, extremities of the ventrals 
purple, and the tail a rust color. 



SCIENTIFIC SUBVBY. 7g 



SVB-CLASS TeLEOSTEI. SpABOIBJS; SciiENOIBA 

Ray formula — 

D. 10 to 11 ; P. 11 to 12 ; V. 1, 5 ; A. 3 to 10 ; C. 18. 
Length six inches. 

Stnonthbb. — Labrus appendix, Mitch. 

Faioly Sfaboidm, Guv. Subfamily Sparinjs, Bona. 

Char. No spines or denticulations on the opercular bones, ^o 
teeth in the palate. Mouth not protractile, sides large. No scales 
on the fins ; muzzle not thickened, nor the bones of the head cav- 
ernous. Pylorus has coecal appendages. 

Genus Pagrus, Cuv, 

Gen. Chab. Four to six stout teeth in front of each jaw, and two series of 
round teeth on the sides. Many species have, behind the front teeth, numerous 
small granular or oardlike teeth. Body generally deep. 

Pagrus argyrops, Cuv. 
Big Porgee. Scapaug. 

Characteristics, Brilliant metallic reflections on the sides. A 
short recumbent spine in front of the dorsal fin. The second and 
third dorsal rays often filamentous. — DeKay. 

DeKay gives the fin rays — 

D. 9, 3, 22 ; P. 18 ; V. 1, 6 ; A. 3, 18 ; C. 16. 

Storer's formula is different, as follows : 

D. 12, 12 ; P. 15 ; V. 6 ; A. 3, 11 ; C. 168. 

Perhaps it is an error to call this a Maine fish. It is sometimes 
brought in during summer by fishermen who have been out Gape 
Cod way. 

SYiroinriiBB. — Spartu argyrops, lin. 
Spare xaniure. La. Cep. 

Family Sci-fiNoiD-s, Guv. 

Char. Body similar to that of the Percoids, protected with pec- 
tinated or else ctenoid scales, extending over the head and a por- 
tion of the fins. 

Head peculiar, owing to a convexity of its upper surface and 
the bluntness of the snout ; the bones of the skull being cavernous 
and otherwise provided with crests or ridges. They may be dis- 
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tinguished from the Oataphracti tribe by the suborbital bones not 
extending across the cheek. 

Mouth little protractile. Barbels sometimes under the lower 
jaw, near the mouth. Maxillary teeth various. 

Vomer and palatines toothless, which distinguishes them from 
Percoids. The operculars have spines or serratures. The pre- 
opercule is occasionally smooth. Fins — Either one or two dorsals^ 
having the general modifications as the Percoids. 

Air-bladder peculiar by the horn-like process it exhibits. 

Subfamily SciiENiNis, Bona. Genus Otolithus, Cuv, 

Gen. Chab. The bones of the anal fin are weak and tliere are no barbels ; some 
of the teeth terminate in elongated hooks, or are of the canine form. Their natatory 
bladder has a horn on each side, projecting forwards. (Storer.) Two small pores on 
the lower jaw are entirely wanting. Two dorsal fins. Body elongated. — DeKay, 

OtoliOms regalis, Cuv. 
Weak fish, Squeteague, Squetee, Checouts. 
Prof. Gill has transferred this species to a different genus, " Cyno- 
scion," and terms it Gynoscion regaUs, but I have not seen his 
generic characters of it. 

It is a fish of very delicate structure, and makes such feeble re- 
sistance to the hook that it breaks from it very easily. 

Characteristics. It is of a bluish color above, veined with dusky. 
Ventrals and anal, orange. Ventrals with fine branched rays. 
Length one to two feet. — D. K. 
Ray formula — 

D. 8, 1, 28 ; P. Ig ; V. 1, 6 ; A. 13 ; C. IT. 

Stkontmes. — Labru8 squeteague^ Mitch. 
SciiBna regalis. Rich. 

Family Ooryphjbnoidjb, Lowe. Sub-family PEPRiuN-fi, OiU, 

Genus Proronotus, OiU. 

Poronotus triacanthus, Gill. 

Harvest fish. 

This is the Rhombus triacanthus described by Storer and DeKay 

as belonging to the Scombridae or mackerel family, but removed 

by Prof. Gill into the above-named family and genus. As we have 

not their descriptive characters at hand, we will give those under 
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which they were formerly described. For description of Scombroid 
family see further along. 

Genus Bhohbus, La. Cepede. 

Gen. Chab. Head and body oampressed. Body covered with minute scales. A 
small trenchant and pointed blacre before the Tent. A horizontal partially connect- 
ed spine b^ore the dorsal and anal fins. 

Bhombiis triacanthus, DeKay. 
Short-finned Harrest fish. Skip Jack. 

DeKay says of this fish that it is equally remarkable for the 
splendor of its coloring and its excellence as an article of food, 
although many fishermen consider them unfit for eating on account 
of the unpleasant odor which they emit when opened. They are 
believed to feed chiefly on marine plants. He found the oeso- 
phagus of many which he opened, filled with pebbles about the size 
of a pin's head. When taken from the water at night, it is said to 
emit vivid phosphoric flashes. 

Prof. Peck describes them on the New Hampshire coast as long 
ago as lt94. They are sometimes u^d on Cape God as a manure. 
They make a good bait for mackerel. 

Ray formula — 

D. 3, 46 ; P. 19 ; A. 3, 42 ; C. 19.— DeKay, 

Storer has it — 

D. 45 ; P. 21 ; A. 43 ; 0. 20. 

Synontbibs. — Poronotus triacanthus, Gill. 
StromaUtu triaeantkus. Peck. 
Stromateus cryptosus, Mitchill. 
Peprilus cryptoatu, CuTier. 

Family Scombroids. 
Mackerel. 

This family has been recently sudivided into several subfamilies, 
among which are enumerated Scombrince, Bona.; Orycninoe, QiU.; 
Garangince, Bona.; Seriolince, OiU. We cannot now give the char- 
acters of each, and therefore recite the character given to the fam- 
ly before its subdivision. 

Char. — Body exceedingly diversified in form and aspect, cov- 
ered with minute scales, giving a smooth appearance to the skin. 
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These scales are both cycloid and ctenoid. Many genera are 
provided with a crest or ridge aH the sides of the tail, often pro- 
tected with a series of keeled, bony, scale-like shields. 

Head, — Sides of head smooth. Operculars have neither spines 
nor serratures. 

Fins, — Dorsal, caudal and anal fins s^lleless and varied in struc- 
ture, according to different genera. 

^Stomach, — Numerous pyloric appendages to the intestines. 

Air-bladder wanting. 

Sub-Family Scombrin-«, Bona, — Genus Sgohbbb, Cuv, 

Qtws. Chab. — Body fiisiibrm, coyered by scales which are uniformly small ; sides 
of the tail not connected but merely raised into two small cutaneous crests; dorsal 
fins widely separated; some of the posterior rays of the second dorsal and anal 
free, fbrming finlets. One row of email conical teeth in each jaw. 

Scomber vernalis, Mitch. 
Spring Mackerel. 

The mackerel, or spring mackerel, is one of those migratory 
fishes that everybody knows something of, because they form so 
important a branch of our fisheries and enter so largely into the 
commercial and dietetical uses of the community. 

They appear on our coast about the middle of May, and their 
numbers gradually increase until into June. The first comers are 
males, and are rather lean and do not rank so high in the inspec- 
tion as those later comers, or those caught later, that have become 
fatter. 

They are caught with the hook, in large quantities, but they are 
subject to what the fishermen call " freaks " in this respect, some- 
times taking the bait eagerly, and at other times pass along with- 
out taking the least notice of the bait and rejecting all the allure- 
ments which the fishermen can devise. To obviate this, many 
have adopted the custom of catching them with seines and drift 
nets by which great numbers are caught during the season of their 
stay in our waters. I have gathered some statistics in regard 
to the amounts taken in different years, firom 1850 to 1860, but as 
they are quite defective and unsatisfactory I omit them at present. 
They give, however, some interesting facts showing the great im- 
portance of this branch of our industry. 
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Characteristics. A dark spot at the base of the pectoral and 
anal fins. — DeKay, 

Specific Description. The mackerel when first drawn from the 
water is a beautiful fish. De Kay describes its colors as exceed- 
ingly vivid ; dark steel blue above, becoming lighter on the scales 
and mixed with metallic ^een near the lateral line. From 24 to 
30 vertical deep blue half bands which are sometimes angular, 
curved, interrupted and occasionally forming irregular circles. 
Below the lateral line, and parallel with it, is a longitudinal, dull, 
brownish line, often interrupted and sometimes forming a series of 
inequidistant, irregular spots, occasionally both line and spots 
wanting. Beneath, silvery, with greenish and yellowish metallic 
reflections, a black blotch of the pectorals and ventrals. Pecto- 
rals, second dorsal and caudal, dark colored ; the remaining fins 
lighter. Iris of the eye white with a slight tinge of yellowish ; 
pupils black. 

A careful examination of these colors would be sufficient to 
identify this species. The head is somewhat pointed and about a 
sixth of the length of the body ; mouth of a moderate size ; eyes 
large. A single row of small teeth on the jaws, a single row on the 
palatines ; tongue black. The lower margin of the operculum has a 
row of mucus pores. The body is cylindrical, tapering to the tail. 
The lateral line is waved or undulating, passing from the humeral 
bone to the tail. 

Dorsal fin commences over the ventrals ; contains in the first 13 
simple rays. The second dorsal is one third as high as the first ; 
it has ten rays. Behind these are six finlets composed of one ray 
and equidistant. Generally there are five corresponding finlets on 
the opposite side beneath ; pectorals acute, fourth ray longest ; 
ventrals subdivided at their middle and again at their extremities, 
and opposite the commencement of the second dorsal, at its com- 
mencement is a short spine, and next to it the finlets before 
named ; caudal deeply forked — on each side are ridges or carina© ; 
no air bladder. 

Ray formula — 
D. 13, 10— V. 1 ; P. 17 ; V. 6, A. 12; V; C. lb,—DeKay. 

Storerhasit — 

D. 10, 12 ; P. 17, V. 6, A. 12, 0. 20. 

Length 15 to 17 inq(ies. 
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BYisoTSYVK-^Scomber 8C07nber\ Schoepf. 

La maquereale printanier. Cut. et Val. 

Scomber grex, DeKay, 
Fall Mackerel. 

Characteristics, Small, a black spot at the base of the pectorals 
and tip of lower jaw. Dorsal bands very tortuous. Length 8 
to 10 inches. 

There have been doubts in the minds of some Ichthyologists 
in regard to this species being a spring mackerel (Scomber ver- 
nalis) of a different age. 

Genus Thtnnus. Cuv, 

Gen. Chab. Form of the body like that of the Scomber, but less compressed. 
A kind of corselet around the thorax, formed by scales larger and coarser than 
those of the rest of the body; a long and elevated crest on each side of the tail. 
The anterior dorsal reaching almost to the posterior one. Numerous finlets behind 
the dorsal and anal fins; a single row of small, pointed, crowded teeth in each 
jaw. — Storer. 

Of this genus we have one species on our coast the 

» 

Thynnus secundo dcrsalis, Storer. 
American Tunny, Horse Mackerel, Albicore. 

It comes on to our coast in the early part of summer, when it is 
very lean ; by autumn, before it diappears, it is very fat and affords 
a large quantity of oil from its head and belly. It frequently 
grows to a large size, weighing from 500 to 1000 pounds. 

Its characteristics according to DeKay are — very large and long 
pectorals, corselets pointed behind, no colored lines or spots. 
Length 9 to 12 feet. 

Ray formula — 
D. 14, 1, 23 — X; P. 34, V. 1,5; A. 2, 12 — IX; C. 19. 

This fish is placed by Prof. Gill into the sub-family Orycnince, 
and into Cuvier^s genus (Orycnus.) This species he terms 

Orycnus secundo dorsalis, GiU. 

Genus Cybium, Cuv, 

Gen. Char. An elongated body without a corselet, and large compressed sharp 
teeth. The palatines have only short teeth. 
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We have one very rare species of this genus, occasionally found 
on our coast, viz : 

Gybium maculatum, Storer. 
Spanish Mackerel. 

This is characterized as large, — numerous greyish brown spots 
distributed along the sides. Length one to two feet. 

This species has been placed by Prof. Gill into the Orcyninas 
sub-family and into the genus Apodontis of Bennet. Its specific 
name under this arrangement is Apodontis maculatus, Oill, and is 
synonymous with the Scomber colias, (Storer) and la maquereau 
colias of Cuvier and Valenciennes. 

Genus Vomeb, Guv. 

Gen. Chab. Body compressed. No filaments or prolongations of the fins 
Profile nearly vertioal. 

Sub-family CARANGiNiE. Vomer setipinnis, Ayres, 

Blunt-nosed Shiner. 

This species is inserted here on the authority of another. I 
have never met with it in our waters 'and have considered, on the 
statement of DeKay, that New York, or the southern coast of 
Massachusetts was its northern limit. It has been described as 
the body of a lustrous silvery tint, passing into a leaden tint on 
the back. Iris yellow ; membrane of the second dorsal minutely 
dotted with black, tinged at its base with light yellow. Pectorals 
olive green, verging to dusky. 

First dorsal composed of short isolated rays deeply hidden in 
a groove. 

Ray formula — 

D. T, 1, 22 ; P. 1, 18 ; V. 1, 3, A. 1, 18. 
air bladder very large with two horns behind. 

This has very recently been placed into the sub-family Garanginas 
(Bona.) Its synonymes are 

Vomer Brownii, Cuv. 
Zeus setdpinnis, Mitch. 

Sub-family Semolina. Genus Temnodon, Guv, 

Qen. Chaa. The tail unarmed, the little fins or detached spines are before the 
anal as in Seriola. The first dorsal, fragile and long, the second and the anal cot- 
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ered with small scales; bat the principal character consists in a row of separated, 
pointed, cutting teeth in each jaw; behind the upper ones Is a row of smaller 
teeth, and there are some fine as velvet on the vomer, palate and tongue. The 
operculum terminates in two points, and there are seven branchiostegous rajs. 

Temnodon saUator, Siorer, 

Bluefish. Skip-jack. • i 

This species of fish seems to have an historical iilterest on ac- 
count of its great abundance, at times, and then disappearing as to 
great numbers for many succeeding years. It is a great scourge 
to the herring and mackerel fisheries when they appear among 
them, as it eats them voraciously and becomes fat upon them. It 
It is rather a handsome fish and sometimes grows to the weight 
14 pounds. Storer describes its colors as bluish on upper part of 
the body ; greenish tinge upon the side and abdomen. Iris is yel- 
low. Pectorals of a greenish yellow with a deep black blotch at 
their base. Second dorsal and caudal fins are likewise of a green- 
ish brown color. Ventrals and anal fins are of a bluish white 
color. 

Fin rays — ^ 

D. T, 26, P. It, V. 6, A. 28, C. 20. 

This species has been placed recently in the sub-family Seriolince, 
OiU, Genus Pomatcnus of Lacepede, and is termed Pomatomus 
saltatrix, Gill. Its synomyms are 

Gasterosteus saltatrix Lin. 
Scomber plumbeus Mitch. 

Family Scomberesocoid^. 

Char. Body elongated. 

Head. — Gills fully developed — last branchial aperture extant. 
Pseudo branchiaB glandulous, and covered by the mucus membrane 
of the branchial aperture, and therefore concealed. 

Scales cycloidal — a row of keeled ones on either side of the 
body, distinct from the lateral line. 

Dorsal opposite the anal ; rays soft and articulated. 

Ventrals abdominal in position ; rays soft, articulated. 

Air-bladder has no duct leading to the throat. 

Stomach has no cuMesac and no pyloric appendages — straight and 
hardly distinguished from the intestines passing gradually into 
them. 
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Gjenus Soombbbbsoz, Guvier. 

Gen. Char. Snout greatly attenuated and elongated, as in the precedimg. 
Teeth in both jaws ; more on the palatines and tongue. Dorsal and anal fins di- 
Tided behind into numerous finlets. 

Soombere^x scuteUatus, Les. 
BUI fish. 

The Bill fish is a very handsome species, with a body shaped 
like that of a mackerel, and the head, or rather snout, elongated 
much longer than that of a pickerel. Hence the common name of 
Bill fish. It is found all the way from the shores of Newfoundland 
to those of Gape Cod. At the latter place it is most abundant in 
October. 

Its characteristics are, " dark green above. Lower jaw longest. 
Body with a broad silvery band." — DeKay. 

The head is narrow and long; eyes small; gill covers large, 
smooth ; lower jaw one quarter of an inch longer than the upper. 
Minute teeth on the base of it. Nostrils are large. Body is 
somewhat eel-formed ; scales small. The lateral line straight and 
near the back. A furrow extends from the lower edge of the oper- 
culum to the base of the caudal fin. Storer describes this as con- 
sisting of two yellowish lines, which are a continued series of 
scales. When raised, they resemble serrations ; when not erect, 
they look like sinuses (furrows.) Between these rows are situate 
the ventrals, the anal, and the anal finlets. 

Kay formula — 

D. 10, V. or vi ; P. 14 ; V. 6 ; A. 12, v. or vi ; C. 20. 

The caudal is deeply forked, the lower lobe slightly the longest. 

Stnonymbs. — Scomberesox Storeri, DeKay. 

Scomberesox equirostrum, Lesueur. 
Esox longirogtra, Mitch. 

Family Gastebostboidje, Bona. Sub-family GASTBROSTBsiN-as, Bona, 

Ghas. Body diminutive in size — ^no scales ; sometimes naked, 
sometimes plated entirely or in part. 

Head. — Gills four in number on each side, composed of two 
perfect branchial combs. Four branchiostegal rays ; gill openings 
\)§ing separated beneath by an isthmus — ^the last gill opening situ- 

11 
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ate between the fourth gill and inferior pharyngeal bones, is fully 
developed. 

Fins, — The spinous rays of the dorsal region, instead of being 
united by a membrane into a dorsal fin, are isolated from each 
other. Each spine has a very small membrane at its posterior base. 
Spines variable in number, transversely flattened upon their base, 
and acerated upon their extremities, either smooth upon their edges 
or denticulated. Can be laid back in a horizontal position. Ven- 
tral fins situate about the middle of the abdomen, composed almost 
exclusively, with few exceptions, of one stout spine. 

Pelvic bones are external and united to the thoracic belt. 

Genus Gasterosteus, Artedi. 

Gen. Ghab. Upper surface of head plane either smooth or corragated. Oper- 
calar apparatus without spines. Mouth rather small, oblique ; posterior extremity 
of maxillary not extending as far as a vertical line drawn in advance of the anterior 
rim of the orbit. 

Minute velvet-like teeth upon the dentaries and premaxillaries ; none on either 
the vomer or the palatines. GiU openings separated by a narrow isthmus ; branch- 
iostegal rays three on either side. First dorsal represented by a series of isolated 
spines, varying in number. Caudal fin subtruncated, or suborescentic posteriorly. 
Insertion of ventrals situate opposite the second dorsal spine, therefore abdominal ; 
has one strong spine. Body either covered with a smooth skin, or partly, or totally 
covered with tranversely elongated plates. Lateral line very obsolete. Bones of 
the pelvis forming a shield to the belly, pointed behind. — Grd, 

Gasterosteus hiaculeatus, Mitch. 
Two-spined Stickleback. 

The stickleback is among fishes what the Bantam is among poul- 
try — small, active, smart and pugnacious — often attacking and 
driving much larger fishes than themselves. 

This little species is found in the small pools and creeks in many 
parts of the seashore and in salt marshes. It is characterized by 
two distinct spines on the back and a third near the dorsal ; a strong 
serrated spine on each side, representing the ventrals. 

The head is somewhat depressed or flattened above, with numer- 
ous punctures in rows, or as it is said by some, to be granulated ; 
jaws equal ; teeth minute and numerous. Eyes large for the size 
of the fish — pupils black, iris silvery. Opercles of a silvery color, 
spotted with dusky, covered with striae. MouUi protractile. Nosr 
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trils large and placed halfway between eyes and point of the jaw. 
A broad silvery plate back of the gill opening. Body somewhat 
oblong, compressed, and very slender at the base of the tail. 

It is covered with twenty-eight or thirty bony plates, narrow 
and plated vertically, with slight serratures on their posterior mar- 
gins and with perpendicular striae or markings. It is of a ^een 
color above and silvery below. 

Lateral line pretty high up. It has the power of raising or de- 
pressing the spines on the back ; the dorsal is longer than it is 
high. The forward rays longest, one spine and twelve soft rays ; 
pectorals fan-shaped. Two sharp serrated spines stand in the 
place of the ventrals, and between them is a kind of bony lance- 
shaped plate, rough upon its surface, serrated on its edges and on 
central keel. It seems to be made for a support to the abdominal 
point which is anterior to the vent. 

Anal fin commences on a line a little posterior to the dorsal, and 
ends on a line with its own preceded by very minute spines. 

Caudal fin is very slightly emarginate and has twelve rays. 

Ray formula — 

D. 2, 1, 11 ; P. 10 ; V. 1 ; A. 1, 6 ; C. 12. 

Length two and a half inches. 

Ga8ierosteu8 DeKayi, Agassiz, 
Many Spined Stickleback. 

This little fish is an occupant of both fresh and salt water, often 
in the brackish water about salt meadows. It has more than 
seven spines in front of its dorsal fin. 

Spedjw description. The head of this species is small, about 
one-fifth the length of the body. Gape of the mouth obliquely 
downward ; nostrils round, and near the orbit ; jaws fall of small 
teeth. The opercula are of a silvery color ; eyes circular black, 
iris metallic. 

Body is elongated, a little compressed, and tapers gradually from 
the dorsal. Upon the back there are generally ten sharp, slightly 
curved spines, inclined from right to left. The first are placed 
midway between the operculum edge and dorsal fin. 

The dorsal is of a triangular shape ; has one stout spine and 
seven soft ones ; anal beneath dorsal and like it in shape, with four 
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rays ; ventral spines sharp, curved, with a slight membrane at 
base, and a bony plate between them pointed posteriorly. 

Caudal rounded, and the tail is keeled or carinated with from 
twelve to fourteen distinct plates. 

Ray formula — 

D. 80, 9 or 10; P. 11 ; V. 1; A. 1, 9; C. 13. 

Length from one to two inches. 

Stnonymes. — Gatterosteus pungitius, Storer. 

OoMterosteut occidentalu, DeKay. 

This species has been placed by Brevoort into a new genus, 
Pygosteus, and terms this species Pygosteus DeKayi. 

Family Atherinoid^, Bona. Sub-family Athebinin^, Bona, 

Char. Body, covered with cycloid scales, provided laterally 
with a silvery band. Mucous pores wanting. 

Head. Upper arcade of mouth formed by the pre-maxillaries. 
The maxillaries which are situate behind, are tapering towards its 
free or posterior extremity instead of being dilated. 

Upper jaws very protractile. Six branchiostegal rays on either 
side. Pour gills on either side but no pseudo-branchisB. Bran- 
chial apertures continuous under the throat. Pre-maxillar, maxillar 
and other teeth, so small as to require being magnified to be seen. 

Fins. Two dorsals, widely separated. Ventrals are abdominal. 

Stomach, a simple membranous pouch, no culdesac, or pyloric 
appendages. 

Air bladder is extant. 

Genus Athebina, Linn. 

Gen. Chab. Body elongated ; two dorsals, widely separated ; ventrals fdrther 
back than the pectorals ; mouth highly protractile, and fdrnished with very minute 
teeth. A broad silyery band along each flank on all the known species. — Storer. 

Aiherina notata, Mitch. 
Dotted Silver Side. Sand Smelt 

In some parts of our seaboard, especially at the mouth of the 
Piscataquis river, and the creeks around Kittery during the smelts 
ing season, there is a beautiful little fish caught, known in some 
places as the ** Sand SmeU/^ ** Silver Side/^ *' CapeUn,'' *^An^ 
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chovy^^ and ** Toung SmeU.^' It is taken in company with the 
smelt and sold with them as such. It is from three to five inches 
in length, and when first taken from the water quite semi-transpa- 
rent, especially along the back. 

Characteristics. Body, slender ; dorsal fins some distance apart, 
the second one over the middle of the anal. 

Specific Characters, Head small, pupils somewhat straight above 
and curved beneath, smooth on the top, greenish and covered with 
small black spots ; upper jaw slightly the longest, and both jaws 
well furnished with very small teeth ; mouth, when shut, a little 
oblique, the angle being lower than the point of the lips, " mouth 
protractile." Eyes black and slightly oval, iris silvery. 

Body slender, a little compressed, of a greenish color on the up- 
per part, and " marked into diamonds by dotted lines.'' These 
dotted lines also disappear on the edge of the scales of the upper 
portion of the body. 

The lateral line is dark, commencing near the upper angle of the 
operculum, extending parallel with the back. Beneath it, and 
parallel to it, is a broad band of a bright silvery color starting at 
the root of the pectorals to the tail. This is a very distinguishing 
mark. Below this belt the body is of a higher color than above it. 
It has two dorsals, the first arising about one inch back of the ex- 
tremity of the pectorals, and is smaller than the second and of a 
triangular shape. The second dorsal commences about one inch 
back of the first. It is square or quad angular in shape, its last rays 
being longest. 

Pectorals commence near the upper angle of the operculum and 
cover a portion of the silvery band. The ventrals arise on a line 
with the extremities of the pectorals. Anal commencing a little 
back of a line of the beginning of the first dorsal and is the largest 
fin of all. Caudal forked. All the fins have very delicate, colorless 
semi-transparent membranes. 

Ray formula — 

Branchial 6 ; D. 5, 9 ; P. 12 ; V. 5 ; A. 25 ; 0. 18. 

Prof. Gill has separated this species from the genus Atherina and 
places it into " Chirostoma," ( Chriostoma riotatum, QUI,) 

SYNOimiES. — Aiherina menidia, Lacepede, 

L*atherine de Bosc. A, boscii, Guy. et Val. 
Chirotioma notatunit Gill. 
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Family SoobpbnoidjE, Swainson. Sub-family Scorpenin^, Bona. 

Char. Body, large, and more or less spinous. Some genera 
exhibit flaps or membranous appendages ; in others there are scales 
all over the head, as also to the tips of the snout and along the 
jaws. 

Head. There are seven branchial rays in all, and the gill open- 
ings are continuous under the throat. Gills, three and a half on 
either side, the fourth having but one branchial comb developed, 
consequently the last branchial split does not exist. 

Fins. The dorsal is unique, the spinous portion combining 
closely with the soft. . 

Genus Sebastes, Guv. 

Gen. Ohab. Body rather short and contracted. Head largely developed ; upper 
sur&ce covered with scales, and with or without spines. Mouth large ; eyes large ; 
inferior jaw the longest ; velvet or cardlike teeth upon the premaxillaries, dentaries, 
the front of the vomer and the palatines. Surface of the tongue smooth ; spines on 
the preopercle and opercle. Gill openings continuous under the throat. Branchi- 
ostegal rays seven on either side. Dorsal fins united at base and resemble one fin. 
Caudal posteriorly subcrescentic, or concave. Insertion of ventrals posterior to the 
pectorals. Body covered with well developed pectinated scales, opercular apparatus, 
cheek and jaws, and also over portion of the fins. 

Sebastes Norvegica, Guv. 

Norway Haddock, Red Sea Perch, Rose Fish, Snapper, Hemdurgan. 

This fish is more abundant in the northen portion of our waters 
than in the southern, and is still more plenty on the shores of 
Newfoundland. Not having an opportunity to examine a good 
specimen, I here copy a part of Storer's description of it, 

Golor. In the recent fish the entire body, together with the fins 
is of a beautiful bright red, with the exception of a blotch upon the 
posterior portion of the operculum. After death the color partially 
disappears upon the throat and abdomen, and the space between 
the ventrals becomes nearly white, and at the posterior base of the 
soft portion of the dorsal a dull blotch is observed. Pupils black, 
iris yellow. 

Description. Body oblong, compressed, covered with small 
rough scales. Head flattened above between the eyes and upon the 
occiput. The operculum is armed with three spines, one pointing 
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upward and backward at its posterior upper angle ; a second, be- 
neath this, directed obliquely backward and downward ; and a third, 
much smaller, at its inferior angle, and the pre-operculum is 
rounded at its edge and furnished with five spinous processes ; the 
three posterior of which are the larger. Two spines upon the sca- 
pular bones and two upon the suborbitars. Four spinous projec- 
tion upon the supraorbitars, all of which are pointed backwards ; 
one at the anterior angle of the eye ; a second withltsbase contin- 
ued under the greater portion of the ridge ; and the two smaller 
ones behind. Two elevated sharp ridges upon the occiput which 
bifurcate posteriorly ii^to spinous points. Eyes circular, very large ; 
the diameter of the orbit equal to one-third the lenglli of the head, 
when the jaws are closed ; nostrils just in front of the eyes, the 
posterior one largest. The jaws, pharynx, yomer, and palatine 
bones are armed with numerous minute teeth ; upper jaw very pro- 
tractile, and has an emarginature at its centre, into which the ex- 
tremity of the lower jaw shuts when the mouth is closed. 

The chin prominent. The lateral line above the operculum, and 
taking the curve of the body, terminates at its caudal ray. About 
thirty-six tubes are seen in the curve of the line. — Storer's Hist, of 
Fishes of Mass., Mem, Am. Acad,, Vol, 6, p, 86. 

Ray formula — 

D. 15, 16; P. 18; V. 1, 6; A. 3, T; 0. 19 

Length one foot. 

Stnonthbb — Perca marina^ Pennant. 

Serrantu JVorvegicWt Fleming. 
Scorptewi ^orvegica, Jen. 

Family Oottoidje, JRich. Sub-family Oottin^, Bona. 

Char. Body, Very thick anteriorly, tapering rapidly poste- 
riorly. An absence of true scales ; spine not always smooth. In 
some perfectly smooth; in others studded with minute prickles, 
simple or compound. Others with series of longitudinal long 
shields ; others with parallel rows of small scale-like plates, various 
in form and structure. 

Head, Very large. Opercular apparatus provided with large 
spines. (Hence the name scull pin.) Three complete gills of two 
branchial combs, and a half one with but one comb. Teeth of 
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relret type on the jaws. Palate smooth, or velvet teeth on front 
of vomer and palatines. 

Fins. Two dorsals sometimes centinuons, sometimes separated. 
Anterior one always composed of spiny rays. Anal fin is opposite 
second dorsal. Ventrals under the pectorals, posteriorly to base 
of the latter with small number of rays. Pectorals very large, 
broad and expanded ; their inferior rays undivided, (though artic- 
idated,) and projecting beyond the interradial membrane which is 
emanated. 

Qenus Aoanthogottus, Qirard, 

Okh. Cblas. Spinw upon each of the operoalar bones. Surfiuse of head, and 
often the eiiQamftrenee of the orbite either aensted, or notohed, or enaed with spines. 
Month more deeply cleft than those of the Cottos genns. Lateral line uninterrupted. 

Acanthocottua octodedm apinosus, OiU. 

Sculpin, Pig Fish, Bullhead, Sea Toad, Sea Bobin. 

This is a handsome oddity, and a plague to fishermen who are 
fishing for better fish, bnt often have to haul it up, to their no 
small vexation when they see its head and horns emerging from the 
water. It is rightly named " sculpin " for its scull is fall of spines 
and thorns as shscrp as pins, and as strong as so many ten-penny 
nails, projecting point foremost in every direction. If irritated 
when first taken from the water it shows fight — swelling out its 
gill membranes, pushing out the horns, and erecting the spines of 
its dorsal like the bristles on the back of a wild boar. It is said to 
be eaten by some, but little or no use is made of it among our fish- 
ermen. 

Characteristics, Spine of the pre-opercle reaching the point of 
the opercle. Pectorals very broad and rounded. — DeKay, 

Specific Description, The common sculpin has a large, broad 
head with channels or furrows on the top, apparently made by a 
continuation of the spinous ridges. Storer says there are twenty 
spines upon and about the head. These are strong and generally 
curved backwards. Each nostril is armed with one of these. Each 
eye has one, and on the nape of the neck is one on each side of it. 
The pre-operculum is also armed with them. The one on the pos- 
terior angle is a formidable one, very stout and sharp, partly curved 
at its base, but may be laid bare its whole length. Just below this 
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is another maoh smaller, and pointing backward and downward. 
Below this a sm^fer one pointing a little forwards. The operculnm 
has but two. The larger on the upper anterior angle pointing 
backwards, and a small one on the inferior portion pointing down- 
ward. On the shonlder blade, jnst above the pectoral fin is another, 
pointing upward and backward, and above the commencement of 
the fleshy part, a membrane of the operculum, is another, but rather 
short. The mouth is large, and capable of being very much dis- 
tended bythe fish itself. Card-like te^th are ppon the jaws in 
pretty compact order ; also upon the pharyngeal ancLpalatine bones. 
Eyes large and the orbits projecting from the skull. 

The body variegated in color, with a mixture of black and green- 
ish yellow. Light colored in the belly, with a yellowish or browned 
tint occasionally. There are four dusky bars commencing on the 
back extending downward a short distance irregularly. It tapers 
gradually and regularly to the tail. 

First dorsal smaller than the second with rounded margin on the 
top. Nine spinous rays, third ray largest, and all the rays are 
above the edge of the membrane. It is of a sooty color with brown 
bands. 

The second dorsal has articulated rays, and is nearly triHce as 
long as the first. It is brownish, with three brown bands nearly 
horizontal across it. The pectorals are very large with rounded or 
circular edge when expanded. Yellowish above, flesh colored 
below, and crossed with six brown circular bands. Yentrals 
rather slender but long, yellowish white, the rays projecting above 
the membrane. Anal fin nearly even and opposite second dorsal ; 
yellowish color, with two dark bands. Caudal long and even at 
its end. 

Ray formula — 

D. 9, 16 ; P. 18 ; V. 3 ; A. 14 ; C. 12. 

Length ten to twenty inches. 

« 

Stnontmbs. — Scorpiiu Virginiantu, WHouglkhy, 
CoUu9 octodecim tpinonut Mitch. 
CoUu8 Virginianus, Storer. 
Cottus scorpiWi Schroep. 
Jicanihocottut Virginianui, Ointfd. 
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AearUhocoUus Oroerdandicus, Oirard. 
Greenland Sciilpin. j^ 

This is the handsomest of the sculpin beauties, but is not so 
abundant as last described species. It can be distinguished from 
it by the different markings of its colors, and by a '' quadrangular 
area in the head, bounded by four tubercles ; circular white spots 
upon the abdomen ; dark brown color of the body, with large clay- 
colored blotches on the top of the head and upon the gill covers, 
with a few smaller ones qp the back and sides ; and small circular 
spots on the godes toward the abdomen." 

It may also be distinguished by the feel of the sides of the body, 
both above and below the lateral line, which are "roughened by 
granulated tubercles, which seem like spines when the finger is 
drawn over them." 

Kay formula — 

D. 9 or 10, 16 or 18 ; P. It ; V. 3 ; A. 13 ; C. 16. 

Length ten to fourteen inches. 

Stnontmes. — Cottus scorpius, Fabrioius. 

CoUus quadricornisy Parry'i Voyage. 
Cottus variabilis, Ayres. 
Acanthocottus variabilis, Girard. 

Richardson and Bonaparte have separated the Triglidad family 
to which this genus formerly belonged, into several new ones — 
placing the above into the newly family Gottoidad and sub-family 
GottinsB. 

Gentjs Hemitbipterus, Guv, 

Gen. Chak. The head depressed ; two dorsals ; no regular scales on the skin, 
but teeth in the palatines ; head is bristly and spinous, and has several cutaneous 
appendages. The first dorsal is deeply emarginate, a circumstance which has led 
some authors to belieye there were three dorsal fins.-^£ftor«r. 

Hemitripterus Acadianus, Storer, 
Deep water Sculpin. 

One of the most elegantly colored though at the same time un- 
couth of the sculpin tribe, is the "Deep-water Sculpin," as it is 
called; called also by 'fishermen Sea Rover, which though not ex- 
actly coming under the same genus is nevertheless closely allied 
to it in form and habits. It is taken often times when fishing for 
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codfish in deep water, and is an unwelcome intruder upon the lines 
and bait and time of the fishermen. It is easily distinguished from 
the other Sculpin by the odd fringes or cirrhi about the eyes and 
ranging from the lower jaw, which, with the indentations, ridges 
and spines give it a singular expression of countenance, if a Sculpin 
can be allowed to have a countenance. 

Specific Description. H^ead large and broad and measuring from 

> 

the point of the lips to the point of the operculum nearly or quite a 
quarter of the whole fish. Sometimes it is of a blood red, sometimes 
of a yellowish or pink purple with variegated markings of a brown or 
some other darker color with white. The mouth is very large when 
opened. Jaws of the same length, from the lower one there hang 
about a dozen fleshy fringes or cirrhi, giving it a singular appear- 
ance, cardlike teeth are found on the jaws, vomer palatine bones 
and the pharynx, but the tongue is quite large and smooth. The 
snout presents, a little above it, a ridge on each side with several 
spinous projections. Eyes moderate in size but the orbitar pro- 
jectioQS are large, and a fringe is attached to them composed of the 
fleshy cirrhi before mentioned They are also marked with white 
vertical lines. Pupils black. Iris yellow, tinged with brown. 

The preoperculum has two spines on its posterior angle, the su- 
perior one curving upward and backwards. The.operculum is sub 
triangular in shape, rather small, ending in a blunt point and has 
ridges on its surface. 

The body is oblong, in outline cylindrical, and as Storer observes 
" granulated, and studded with innumerable tubercles which are 
quite large upon the back and very small or almost imperceptible 
below the lateral line.'' The dorsal has somewhat the appearance 
of three fins. It rises just behind the spinous processes of the 
head. The first ray is long while the next, fourth, fifth and sixth 
are much shorter, and the next following rise again. Small appen- 
dages like tentacula are sui^ended from the tops of those rays. 
The second dorsal rise immediately behind, the first ray shortest 
and the others gradually increasing in length giving a sub quad- 
rangular form to the fin. The rays project above the membrane. 
The Pectorals are large and the rays very marked and distinct. 
There are 18 of then; in all, the first lowest one shortest and in- 
creasing in length as you count upward, giving the fin an oval out- 
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line. It rises close to the gill opening. The ventrals rise just back 
of the pectorals, are small composed of one short strong spinous 
ray, and two sometimes three soft ones. Anal is opposite the 
second dorsal £md similar in form to it. Caudal fin nearly even in 
width and slightly rounded at its extremity. 

Eay formula — 

D. 16, 13 ; P. 18 ; V. 1, 3 ; A. 15 ; C. 12. 

Stnonyhes. — CottvM hispidtu, Bl.. 

Scorpena JUtva, Mitoh. 
Hemitriptertis Americanut, Car. 
Cottut Acadianus, Penn. 

This has also been removed from the Triglidae family into the 
Cottoidaeof Eichardson. 

Genus Aspidophoroides, Lacep, 

Gen. Chab. Body octagonal covered with scaly plates ; head thicker than the 
body, with points and depressions above, flattened below ; teeth in both jaws only, 
none on the vomer ; snout with recurved spinesj branchiostegous rays six ; body 
tapering to the tail ; one or two dorsal fins distinct. — Storer, 

Aspidophoroides monopterygiits, Ouvier, 

Asphidophore, One fin Aspidophore. 

I place this species on the list of Maine fishes from hearsay evi- 
dence, never having seen a specimen. It is a very rare fish and 
most of the individuals obtained have been taken from the stomach 
of fishes caught on our coast, or further south. Storer gives a very 
fine engraving of it and a full description in detail. 

It is small, with a slender body divided longitudinally into eight 
rows of scaly plates which give it an octagonical shape. One 
dorsal fin on the last half of the body at the extreme portion of the 
dorsal furrow. 

Kay formula— 

D.*6;P. 10; V. 1,2; A. 4; 0. 16. 

Length 5 inches. 

Stkonymes. — Agonus monopterygitUi Bl. 

Cottus monopUrygiuii Richardson. 

This genus has been removed from the Triglidae to the family 
Agonoidsd of Swainson, and sub^family Agoninad of Gill. 
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SuB-rAMiLT DACTYLOPTBBiNiE, Loo. Genus Dactyloptbrus, Locepede, 

Gen. Chab. The rays under the pectorals are numeroas and large* and are united 
by a membrane into supernumerary fins, larger than the fish itself, and which will 
support it in the air for some length of time. The muzzle which is yery short appears 
to be cleft like the lips of a hare ; the mouth is situated beneath ; there are in the 
jaws only, certain rounded teeth, arranged like payement ; the head is flat, rect- 
angular, and granulated. The preoperculum is terminated by a long and strong 
spine. All the scales are carinated. — Storer. 

Dactylopterus voUtans, Cuv. 

Sea Swallow. Flying Finger Fin. 

This Sea swallow is one of those singular fishes that have the 
power of springing into the air, and by means of its long and wide 
spread pectoral fins supporting or buoying itself up some little time, 
and thus scaling along quite a distance forward. It is one of those 
varieties called flying fish, though there is no flying done, the large 
fins acting only as a sort of parachute to let them down gently as 
the momentum of the spring they take just before they leave the 
water, ceases. It is thus enabled to elude its numerous enemies, 
though it undoubtedly often performs the act for the sport of it. They 
have a wide territorial range, according to some, from Newfound- 
land to Brazil. They swim together in large schools (scholes?) 
and their frolics, in sea and air, often enliven the dullness and monot- 
ony of a sea voyage. Sometimes, as they are not very well able to 
steer, or vary their course, they fall on board of vessels in their 
way. 

Specific Description. Head somewhat foursided and wider than 
its height, and flatish above and of a darker color than its body, and 
there is a furrow between the eyes descending down in front, gran- 
ulated. Mouth rather small, lower jaw shortest, lips fleshy. Teeth 
small, conical, ihree or four rows on the jaws. Small teeth exist on 
the pharyngeal bones but none on the palate — nostrils double, low- 
er one smallest — snout very blunt, upper jaw of a yellowish color. 
Eyes large and circular. ''Suborbitar bones are pushed forward 
nearly joining in front, their posterior upper angle passes upward 
and the opposite inferior angle continued back to the preoperculum 
where it terminates in a sharp point. The preoperculum has a long 
stout spine extending to the base of the pectoral fins. Operculum 
is small, covered with scales and is triangular in form. The body, 
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forward of the vent; cylindrical and flattened, or compressed back 
of it. It is of a slaty color mottled with darker spots — abdomen 
yellowish, sides silvery. Scales rough, hard, toothed finely on 
their outer margins, with a ridge on each of those on back and 
sides. ♦ 

'* First dorsal is composed of two nearly free and flexible fila- 
ments nearly abreast of each other and united near the base by a 
low membrane ; closely contiguous to these, but not united to them 
by a membrane, follow four feebly spinous rays, united together by 
a membrane and the rays diminishing in length backwards. Both 
this, and the following fin, are lodged in a groove. Between this 
and the second dorsal is a short immovable triangular crest, the 
" stiflF spiny stump '* of Mitchill.'' [DeKay."] Second dorsal of 
a quadrangular shape with a very delicate membrane. 

Pectorals large, and when spread very wide and extend to the 
base of the tail. They are made up of two parts ; the first having 
six rays in part free at their tips, and the posterior or main fin. Ven- 
trals beneath the pectorals, and beneath the second dorsal. The 
caudal is fanshaped and concave at its extremity. It has two ele- 
vated scales resembling finlets near the base. 

Kay formula — 

D. 2, 4, 1, 8; P. 30, 6 ; V. 1, 4 ; A. 6 ; 0. 10. 

Length 4 to 6 inches. 

Stnontmbs — TVigla volitans, Shaw. 

Polynemus sex radiatus, Mitch. 

Family BATRACHoro^, Bich. 

Char. Body more or less tapering, subdepressed anteriorly, and 
compressed posteriorly ; in some protected by ctenoid scales, oth- 
ers scaleless. 

Eead branchial, apertures continuous under the throat in some 
genera, and widely separated by an isthmus in others. Four bran- 
chial combs in some, and three only in others. Some have the sub- 
orbital bone, other genera want it. Carpus much developed, but all 
the carpal bones contribute to its developement. • 

Fins, Pectorals not pediculated but exhibit a broad and fanlike 
base. Ventrals inserted in advance of the thoracic belt. 

Stomach has pyloric appendages. 

Air bladder wanting. 



SCIENtlFIC SURVEY. 95 



Sub-class Teueostei. Batrachoida 

Sub-family Batrachinjb> Bona. Genus Batrachus, Linn. 

Gen. Chab. Head depressed, broader than body, ventrals jugular with three 
rays; the first elongated. First dorsal small, second low and long. Base of the pec- 
torals elongated. Branchial aperture small, with six rays. Sub-opercle as large as 
the opercle, and both spinous. No suborbital. Teeth on the jaws, in front of the 
Tomer and palatines. 

BcUrachus tau, Guv. 
Toad fish. 

Whoever, in the summer season, looks carefully among the rocks 
where the eel grass is abundant in shoal water, will frequently see 
a " queer '' looking fish peeping out from under the stones or among 
the grass. I have noticed it while standing on the bridge which 
connects the Navy yard at Kittery with one of the islands. This 
is the Toad fish, named by Linneus, Batrachus tau. The tau (being 
the Greek word for the letter T) refers to a fancied resemblance of 
the ridges of bone on the top of the skull of this fish when dried. 
It is not used for food nor put to any economical use, but it is, nev- 
ertheless, interesting to the naturalist on account of its habits and 
parental affection it manifests for its young. 

Dr. Storer, to whom we are all greatly indebted for much valua- 
ble information in regard to the fishes on the coast of Massachu- 
setts and Maine, has attentively studied the habits and characteris- 
tics of this fish, and we copy the following remarks in full from the 
memoirs of the American Academy. 

'' The particular situations which it chooses vary with the nature 
of the coast. Thus along our southern shore it is found in the shal- 
low bays. The sandy or muddy bottoms of these are overgrown 
with eel grass (Zostera marina) under cover of which it lives in se- 
curity, and finds abundant sources of food. When the coast, on 
the contrary, is more or less rocky, we meet with it chiefly under 
the stones. Examining the places where the water is but a- few 
inches deep at low tide, we see that under many of the stones or 
smaller rocks the sand has been removed, leaving a shallow cavity, 
perhaps a foot in width, and extending back beneath the stone. If 
we approach, it cautiously, we shall probably distinguish the head 
of a Toad fish, very much in the position of that of a <^|^as he lies 
looking out of his kennel. The fish is at rest, and nii^lP be over- 
looked by a careless observer. A close attention, however, readily 
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distingaiBbes tke curve of its broad mouth, the delicate laciniated 
furrows with which its jaws and other parts of its head are orna- 
mented, its truly beautiful eyes and sometimes the anterior portion 
of its body. At the slightest alarm, it retreats beneath the stone, 
but presently reappears. It is lying here perhaps merely as a safe 
resting place, perhaps on the watch for its prey. 

But during the month of June, July and August, we shall, in 
many instances be able to discover another purpose , it is apparently 
guarding its eggs or young. We shall then find on the interior sur- 
face of the stone the young Toad fish adhering, to the number of 
several hundred. They will be in different stages of developement 
according to the season of our examination. 

We may see the eggs not larger than very small shot. A little 
later they are increased in size, and the young fish plainly visible 
through their walls ; a little later still, the young have made their 
escape but are still attached to the stone. The attachment now is 
accomplished in a different manner. The yolks not being yet ab- 
sorbed, occupy a rounded sac protruding by a narrow orifice from 
the abdomen, and the part of the sac near its outer border, being 
constricted, leaves external to it a disc, by means of which, acting 
as a sucker, the young fish adheres so firmly as to occasion diflS- 
culty in detaching it. They remain thus until they have attained 
the length of half or three quarters of an inch, or until the yolk 
sac is entirely absorbed. During this period an adult fish occupies 
the cavity beneath the stone, and if driven from it speedily returns. 

* * * * During the winter season, in our colder latitudes, the 
Toad fish in some instances, perhaps, retire into deep water ; it is 
true, moreover, that many of them become nearly torpid. They 
are found buried beneath the mud, in the same manner as the eels, 
and are sometimes taken with the spear thrust down in search of 
their, more valuable neighbors." 

Specific Description, The Toad fish has a broad flattened head, 
as broad as it is long. Its mouth very large ; lower jaw longest ; 
several rows of conical, blunt pointed teeth on the jaws — thicker 
in front ; smaller teeth on the inter-maxillaries and vomer ; palatines 
have none Ljcarcely any tongue ; lips fleshy ; cirrhi about the head, 
and a roT'^^Vfrom five to seven suspended from lower jaws — one 
or more oVSr each eye ; eyes moderate in size, and guarded by a 
gelatinous or membranous covering. Numerous mucous pores are 
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seen about the he^d, about the body, and under the eyes. Pre- 
opercle has three spines partially concealed. Branchial apertures 
the size of the base of the pectorals. 

Body thick at fore part, tapering, and some compressed poste- 
riorly, of an olive green or yellowish color, flecked in with green. 
Fins, orange, except the dorsal which is greenish. The skin has no 
scales, and is covered with mucus which is freely produced from 
the numerous pores. 

Dorsal fin continuous to the tail, with which it is connected by a 
membrane. The first three rays are spinous. 

Pectorals are large and arise near the lower part of the gill open- 
ings. Ventrals commence forward of the pectorals. First ray 
sickle form, covered with thick membrane. The anal fin terminates 
on a line with the end of the dorsal. 

Ray formula — 

D. 3, 27 ; P. 16 ; V. 3 ; 0. 14. 

Synontmes. — Gadus iau, LinD. 

Lopkius bufo, Mitch. 
Bairachoides vernulliiSy Iiesuer. 
B. variegatus, Storer. 

Family Blennioid^, Bona, 

•Mucous fish. 

Char. Body. — Generally small and offers a great variety of forms 
from a rounded and subfusiform shape to an elongated, tsBuoid, and 
very much compressed one. Scaly in some genera, scaleless in 
others ; scales either ctenoid or cycloid in shape and structure. 

Mead. The pseudobranchiae are gill-like and conspicuous. 

Fins. Are as diversified according to the genera in structure, 
and aspect as the body. Ventrals, when present, are separated 
from one another, and situate in advance of the base of the pectorals. 
In some genera these fins are quite rudimentary, whilst in others 
they are altogether wanting. 

Stomach. No pyloric appendages to the intestine. 

Air bladder. Absent in a great majority of the genera. 

SuB-FAuiLT Blenin^, Boua. 

Gen. Chab. Body elongated, compressed Tery much. Head small aiul. oblongs 
with an obtuse snout, and a small mouth. The mazillar teeth are Telyet or ard- 

13 
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like, disposed tipon one row on the lower jaw sod upon a doable row on the npper 
jaw. VelYet-Iike teeth on the front of the Yomer. Palace bones and tongae occa- 
sionally provided with a few prickles. Dorsal fin occi^ying the whole length of the 
back, and composed exclosiTely of spiny rays. Anal fin long and low, proyided 
anteriorly with two spines. Yentrals exoesslYely small, inserted nnder base of pec- 
torals and often reduced to a single ray. Candal fin slender, exteriorly roonded and 
eontigaons to the dorsal and anaL Scales very small. Lateral line not perceptible. 

OunnelluB mtLcronntua, Cuv: 

Batter fish. • 

The American butter fish is a beautiful species of the Blenny 
family, and is so called on account of the thick covering of mucus 
which envelops its body. It is found among the rocks on the 
coast from Nova Scotia to New York. It is not unfrequently 
found at low tides in the shoal water among the stones, and some- 
times partly buried in the sand and mud ; but sometimes moving 
slowly and leisurely along, although it is capable of very swift 
motion. When first taken from the water it is almost semi-trans- 
parent, so near it that when held up against a strong light, its back 
bone (vertebrae) can be very plainly seen. 

UkaracterisHcs. Greyish with a series of dark oval rings along 
the sides. Dorsal fins not united to the caudal. In -place of the 
ventrals are two short spines. Length from four to twelve inches. 
-^DeKay, 

Color, The living fish is of an olive brown with numerous in- 
distinct darker bands upon the sides ; about twelve black ocelli 
along the base of the dorsal fin, each surrounded by a yellow ring. 
Fins yellow; the anal barred with white. Pupils black; irides 
golden. Abdomen yellowish. An oblique black band passes from 
beneath the eye to the throat. — Slorer. 

Description, The head is about one-tenth the length of the body, 
and blunt at anterior part. Mouth nearly vertical. Jaws equal, 
but when extended lower one a little the longest. Each jaw has 
minute sharp teeth — somewhat distant, with a small cluster of them 
on the vomer. Branchial rays six. Branchial aperture large. The 
body of this species is elongated, much compressed and without 
scales. 

Fins. The dorsal is single, long, slightly raised abeve the back, 
commences above the branchial aperture on a line over the poste- 
rior angle of the operculum and extends nearly to the base of the 
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caudal. It contains from seventy-five to seventy-eight sharp spi- 
nous rays which are enveloped and nearly or quite concealed in a 
thick membrane. 

Pectorals are situated just below the posterior angle of the oper- 
culum, are rounded and weak. Ventrals are wanting, and their 
place is supplied by two small spines in front of the pectorals. 

The anal is nearly equal throughout its length, and extends 
nearer to the caudal than the dorsal, but is not connected with it. 
Its first two rays are spinous, the others are soft and flexible. 
Caudal when spread has a rounded margin. 

Ray formula— 
D. 75 to 78 ; P.ll or 12 ; V. 1 ; A. 86 to 40 ; 0. 16 to 18. 

Prof. Gill has removed this species into the genus Muraenoides, 
(Muraenoides mucronatus, Gill.) 

Stnonyhes. — Ophidium mttcronatum, spinous ophidium, MitchiU. 
Gunnellus mucronatus^ Guy. et Val., DeEay, Storer. 
Slennius (Ctntronotus) gunnellus, lAn,, Rich. 
Murmnaides guttaUt, spotted gunndl, Laoopede, Storer. 

GsNus PBOiiO, Fleming. 

OfKS, Chas. Body elongated, dorsal fin extendmg along the back, and oompoeed 
of simple flexible rays. Skin smooth and without soatoSi Branchial rays six. 
Ventral fins placed forward of the pectoral and under the throat, and composed 
apparently of two rows. No cirrhi on the orbits nor any fleshy crests as there are 
in the Blennius genus. 

Pholis 8ubbifurcatu8, Skyrer. 
The Badiated Shanny. 

This is a very rare species. I have never met with it, and there- 
fore insert it here on the authority of others. It was first brought 
to notice by Dr. Storer and I copy his specific description of it 
entire, in addition to DeKay's. 

CIutracterisHcs. Dorsal fin extending to the tail. Filaments on 
the nostrils. Three dark bands passing irom the eyes. Lateral line 
sub-bifurcated. Length 5^ inches. DeKay, 

Specific Description, General color of the body, red4ish brown, 
several lighter colored circular patches along its upper parts, at 
the base of the dorsal fin ; the spaces between the rings darker 
than the rest of the body presenting the appearance of bars. 
There is beneath the eye a broad black band, wider at^ it^i base. 



102 BOABJ) Of AommmMx. 

...IIBI " --■ ^^^ 

SUB-GLABS TtLBOSTD. KOKHIOIDJiL 

There are tiiree rows of teeth on the upper jaw in front. Those 
in the forwurd row larger than the others. The innermost row, on 
the lower jaw, has fouTi and the intermediate row, three teeth. 
There are also strong pointed te^h on the pharyngeals) but none 
on the palate, or tongue. Eyes of moderate size. Branchial ap- 
erture moderate. Branchiostegal rajs six. 

Fins. The dorsal fin unites indirectlj with the caudal. It 
commences with a short ray forward of the pectoral and is of 
moderate height ; it is highest in front, sloping gradually posteri- 
orly until it comes near the. tail, when it breaks off, leaving tiie 
^ubs or bases of seventeen or eighteen spinous rays, widiout any 
membrane, which continue to the caudal. 

The pectorals are broad, and at their extremities rounded ; their 
inferior rays somewhat scolloped ; they contain twenty rayjB. Ven- 
trals are mere mibs being enveloped in a strong membrane* They 
contain two small rays. 

Anal fin is long, and lower in height than the dorsal, and seems 
to unite with the caudal. It contains about 100 rays; Caudal 
pcHnted. 

Ray formula — 

D. 118 to 120 ; P. 19 to 20 ; V. 2 ; A. 100 to 105. 

BnrONTHK* — Blennivt anffuUlaris, Peok. Bfem. Am. A<»dL VoL 2. 
Bl€nniu$ labrotuit Mitofa. 
Le Zoarces a grone levre$. Cut. et VaL 
Zoarcei anguillaris, Storer, De Kay. 



Sub-family Anarbhiganik^, OiH. Gbnus Aiscajukhioas, Linn, 

Ghni. CkAB. — ^Head flmootiii, roimded, mozile obtuse; body elongated, oovered with 
minute ecalee; dorsal, and anal fins. Teeth of two kinds, those in fiont eliragated, 
enryed, pointed, (upwards of fiye in each jaw) the others on the Yomer, as also on 
the jaws tnmoated or slightly rounded; branchiostegous rays six. 

Anarrhicas vomerinus (Ag) Storer. 
American Wolf-fish. 
This " wolf'^ among fish, like the wolf among animals, inhabits 
a broad range, and prefers a cold region to a warmer one. It is 
most abundant among rocky places, but is not unfrequently found 
among cod fish, on the banks or shoaler fishing grounds, and the 
appearance of its "w^ft/mt^," as the fishermen say, when they 
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haul it up, is ofteu the signal for some rather irreverent expressions. 
Unlike the land wolf, it is very good food, and the smaller ones 
make <juite a savory dish. When smoked, or dried, it is thought 
by some, to equal in flavor Salmon, prepared in the same way. 
It is found largest in size in the more northern regions of its tem- 
torial limits. It is a savage among fish, and the expressions of its 
features, and the snapping of teel^, with which it is well provided, 
and the ferocity of its actions when taken, give true manifestations 
of it0 character. Some of them, taken in the high latitudes have 
measured eight feet in length. 

Characteristics. */ Leaden grey, with dusky vertical bands en 
the dorsal fln, eixtonding irregularly over the sides. Length three 
to five feet." DeKay. 

Specific Description, The head is arched from the nape of the 
neck to the point of the snout, but slightly flattened on the top and 
at the sid^a. A few rows of pores pass up from the snout to the 
eye, and beneath it to the back of the head. There is another 
circular row around the eyes, others are seen on the cheeks and on 
the lower jaw. These pores produce a thick covering of mucus 
over it which hide the scales which are discovered when this is 
removed. Nostrils small. Jaws are well provided with teeth. In 
the lower jaw are two long stout ones projecting forward, and there 
are two others of the same size bent backward, and behind 
these half a dozen more, very sheurp and of difierent sizes. " There 
are six in the intermaxillaries ; many above, larger^ &nd diverging 
outwards ; back of these on each side, are six smaller conical ones, 
sharply pointed." [Storer.] 

There are also nine on the vomer with flat tops, increasing in 
si^e as you pass back, sometimes forming a solid mass ; and in 
addition to all these there is a double row of molar teeth, some of 
them having pointed crowns. Eyes of medium size, iris yellow ; 
lips large loose, and fleshy — ^tongue large and dusky. 

The body is cylindrical — somewhat compressed on sides and 
tapers regularly to the tail. 

It is of pinkish brown, or leaden grey color, and has a series of 
about a dozen blapkish bands passing transversely over its back, 
uniting or running into each other on the sides. 

The dorsal fin commences near to the nape of the neck and 
passes along to near the tail, all the way of a uniform height. It 
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has black rays, while its membrane which is fleshy and tough, is 
of ik slate color. 

The pectorals are large, broad with roonded edges, of a lead grey 
color, as are the other fins. 

Ventrals very small " like warts," and has two rays enveloped 
in tough membrane. 

The anal commences about mid way of the body and runs to the 
caudal. 

The caudal is rather smaU, and short, with a rounded or circular 
reddish margin. 

De Kay says the duodenum is so large as to present the "appear- 
ance of two^ stomachs, and the urinary bladder very large. 

Ray formula — 

D. 118 or 120 ; P. 19 ; V. 2 ; A. 100 ; C. 14. 

Synontheb. — Anarrhicas lupus, Mitch. Storer. De Kay 
L*Anarrhique loup. Cay. et Vid. 

« 

Family CRYPTocAift'HoiD^, Qill, Sub-family CBYProcANTHiN-fi, OxU, 

Genus Cryptooonthodbs, Storer. 

GiBN. Chab. — ^Body elongated, much compressed, and gradually tapering to the 
taiL Destitute of scales. Head broad, with no projecting spines; the scapular and 
humeral spines, and the inferior edge of the preoperculum prominent to the touch. 
Numerous depressions in frontal, suborbitar, inferior maxillary, and pre<^rcular 
bones. Banchiostegous rays seyen; mouth oblique; a single dorsal fin composed of 
strong spinous rays enyeloped by a common membrane, runs nearly the entire 
length of the fish, and unites, as does the anal, to the tim. No yentral fins. Storer, 

Crypiocanihodes maculatus, Storer, 

Spotted wry mouth. 

This is another one of those very rare fishes first discovered and 
described by Dr. Storer. Several specimens have been collected 
and received by him in a range extending from Nova Scotia to Cape 
God. This authorises me to enumerate the species among the 
Maine fishes, although I have not been able, as yet, to obtain any 
for examination. 

I therefore copy the description of Dr. Storer in part, and hope 
that some of our fishermen will be successful in taking some of 
them and supplying the State cabinet with a specimen. I will 
here state that it has been removed by Prof. Oill from the " Trig^ 



Bcammnc suetet. io5 



SxTB-OLASfl Teubobtbi. Grtftooantboidjl 

lidae" and made fhe type of a new family the Cryptocanthoidae, 
and Bub-family Oryptocanthinad. ' 

Color, Body a dark reddish brown tinged with violet. Abdo- 
men and throat a dirty greyish white. A row or two of moderate 
sized dark brown blotches above the lateral line ; and another row 
immediately beneath it extends throughout the greater length of it 
to the tail. Top and sides of the head, snout and anterior portion 
of the under side of lower jaw, marked with smaller spots of the 
same color as those on the sfdes. Pupils black, irides golden. 

Deacription. Lepgth of head about one sixth the entire length ; 
g^atest breadth about one half the length of the head. On each 
side of top of head, two prominent long ridges run directly back 
from posterior angle of eye to occiput. The posterior angles of 
operculum and preoperculum ; the lower edge of preopercle ; the 
scapular bones, — all seem like sharp points and edges concealed 
by the skin. The operculum is large and triangular, covered by 
the skin, as is also the preoperculum which present to the touch 
two sensible carinae. 

Eyes circular, deeply sunk in the projecting orbits ; diameter of 
orbits about equal to distance between the eyes. Nostrils tubular, 
situated on the side of the prominent snout just at the edge of the 
intermaxillary bones. 

Lips fleshy, lower jaw projecting above the upper, month slant- 
ing obliquely downwards, numerous teeth in jaws and upon vomer 
and palatine bones — those in the back part of the jaws recurved, 
while those in front are smaller and nearly straight. Oape of 
mouth moderate. Branchiostegal membrane extended along and 
connected with the sides for a short distance. Lateral line straight 
and interrupted. 

The dorsal fin arises above the posterior half of the ; pectorals, 
and is united with the caudal ; allnts rays are spinous and strong, 
concealed by a stout and fleshy membrane ; the first few rays are 
shortest. 

The pectorals arise beneath the membrane of the branchiae ; they 
are fleshy, small and rounded. 

The anal arises upon the anterior half of the body ; it is similar 
in its form and the character of its rays and their enveloping mem- 
brane to the dorsal, and is also, like the fin connected with the 

caudal. 

14 
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^ The caudal is rounded and appears like the prolongation of the 
dorsal and anal fins. 
Ray formula—- 

D. T8; P. 15; A. 50 ; 0. 15. 
Length three feet. Storer's History Mass. fisihes in MiemoirB of 
Am,. Acad. VoL 5, p. 82. 

Family Lophioid^, Bonoi. 

Ghab. Generally scaleless, some have bony tubercles. 

Body in some reduced and tapering ; in others subelliptieal and 
compressed. 

Head, in most of the genera very large and broad, in others 
moderate compared with the body ; suborbital bone wanting ; gills 
Tariable in number, according to genera, some two, some three 
and a half, others two and a half. The two carpal bones are elon^ 
gated so as to constitute a kind of peduncle at the extremity of 
which tiie pectoral fin is articulated (hence this family have some- 
times been called Fectorales pedicuJaH.) 

Branchial apertures open behind the insertion of the pectorals. 

Stomach is simple except in ** Devil fish,'^ which has a few 
pyloric appendages^ 

SuB-FAiaLT LopsmM, BoTUi. Genus Lopmus, Linn. 

Qw* Chab. Head enormously large, broad and depresiied. Month large, armed 
with slender conioal teeth on the jaws, palatines, vomer, and pharyngeals. Tongue 
smooth. Branchial rays six, branchial arches three. Dorsal fins two; the anterior 
rays distant, detached, forming long filaments supporting fleshy slips. 

LopMvs Aimericana, Ouv. 

Goose fish, Monk fish. Sea deyil, Bellows fish. 
If the generic term (Lophius) were translated Locker it would 
give a more expressive name tJ^an the many already given to it, 
as it seems to represent among fishes what the ** loafer'^ is 
among men, a lazy, stupid, gormandizing fellow, careless of itself 
or how and w&ere it gets a living. It has an enormous mouth 
enabling it to swallow bodies almost as large as itself. Dr. Storer 
mdfces a statement on the authority of Capt. West of Chilmark, 
that one was caught that had " six coots la its stomach in a fresh 
condition." It grows oftentimes to a large size, individuals some* 
times are taken weighing 60 or TOlbs. 
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K is never fat, notwithstanding its voracity and the great capa- 
city of its stomagh, and, like other loafers, is useless when alive 
and good for nothing when dead. 

It takes the hook readily, and is also takei^in nets, generally in the 
autumnal months. They are so stupid that they frequently commit 
suicide by running ashore, not Isnowing enough to turn round into 
deep water again. 

Specific Description. The head is broad and flat, consisting 
almost wholly of mouth, it having an enormtous gape. The top 
is of a brown color, smooth and scaleless. Lower jaw longest, and 
fringed around its margin with a row of fleshy barbels, or cirrhi, 
about an inch long. Similar smaller oiies are continued along the 
sides of the body to the base of the tail. On the top of the upper 
ji^w, about in its center, are two long bristle-pointed fleshy tentacula 
which the fish has^the faculty of raising or depressing at pleasure. 
The eyes are oval horizontally, pupils black and irides yellowish 
brown. The lower jaw has a single row of long sharp teeth, curved 
backwards. 

Tongue bony on each side, on which are two rows of teeth also 
curved backward. The intermaxillaries can be pushed beyond the 
maxillaries, and have a single row of short teeth on each side and 
two rows in the middle, these last are larger than the others, curved 
backward. " Upon the upper jaw, at its tip, is a space of an Inch 
and a half destitute of teeth ; on each side of this space is one qpite 
large tooth, and a second much smaller ; about half an inch outside 
of this is another single row of eight or ten teeth, the first three or 
four of which are inuch the largest ; on each side of the pharynx 
are three rows of sharp incurved teeth resembling spines ; these 
rows are arranged directly above each other and are double.^' 8tor. 

There are several Spines situated upon the head. 

The body is flattened, rather globular in front, tapering behind, 
of a dark brown, with netlike markings, lower part lighter colored. 

Two dorsals ; flrst has three sharp spines, of wMch the posterior 
one is shortest, all of them project above the membrane. TBe 
second dorsal is more uniform in height, rounded at its posterior 
margin, and its length twice its height and rises about two inches 
behind the first. * « 

Pectorals rise by a " strong pedicel " on a line with the front of 
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the first dorsal, expanding broader at their margins where their 
rays project beyond the membrane. 

The veptrals of moderate size ; one spinous ray on their external 
edge. Anal rises on a line with the • commencement of the second 
dorsal ; has five rays, and its posterior is the highest. 

Caudal long, rather narrow and fleshy, and notched on its margin 
by the projection of the rays from the membrane. 

Ray formula — 

D. 3-12 ; P. 24 or 26 ; V. 1-6 ; A. 10 ; 0. 9. 

Bthortheb. — Lophiu8 pUcaior, Mitch. 

Lojihius pUcatortus, Storer. 



This closes the description of those fishes which were enumera- 
ted in the synopsis, belonging to the suborder Physoclisti. The 
succeeding orders embrace some of the most interesting as well as 
valuable species, whether marine or inland, such as the Gadoids 
(Codfish family) Clupeoids (Herrings and shad,) Salmonoids (Salm- 
on and trout,) &c., &c. These all enter largely into commercial 
as well as domestic life. 

The taking and carrying of them employ an immense amount of 
capital and labor, and they are all intimately connected with the 
pleasures, the comforts and prosperity of the community. 

I have collected many valuable facts, and much statistical infor- 
mation in reference to the fisheries of these species, and would 
willingly record them here, but the time prescribed for publishing 
this report presses, and will not allow me to continue these descrip- 
tions in full any farther at present. 

I therefore shall only add descriptions of a few new species of 
' the Salmo genus (trout) which have been recently discovered in 
Maine and believed to be peculiar to our waters only. 

Family SALMONOiD-fi, Guv, 

9 

Char. Body more or less scaly. Two dorsal fins, the first with 
soft articulated rays, the second small and adipose, numerous 
coecal appendages and a swimming (air) bladder. There is great 
variatioli in the arrangement of teeth in the jaws. Inhabit salt 
and fresh water, and mostly ascend rivers periodically. 
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Sub-family Salmonin^, Bona, Genus Salmo, lAnn. 

Gen. Chab. Head large; mouth generally deeply cleft and armed with oonspio* 
uous teeth. Premaxillary bones short and rather situated upon the sides of the 
snout than immediately upon its extremity. The maxillaries are attached behind, 
them and composed, each, of a single piece. The lower jaw is strong and terminates 
oftentimes into a small knob or tubercle, which in some speciesi acquires a very 
great deyelopement. Strong and oonioal teeth are inserted in a single row on the 
dentary; but the t«eth vary in different species. Body fusiform in profile, one 
anterior dorsal fin followed by a small adipose one. Caudal fin well developed, and 
either truncated posteriorly or slightly emarginated. 

Salmo Toma, Hamlin, 
Togue. 

This trout known among the aborigines as the Togue, Tuladi, 
etc., has been classed by some observers, as identical with the 
Salmo JSucho of the Danube and of the lakes of Northern Europe ; 
but in these classifications, peculiarities of aChatomical structure 
have been overlooked, and the habits of the two fishes have also 
been noted as similar, whereas in reality they present great con- 
trasts, for the one, agile and alert, seeks the swift and foaming 
currents of the clearest streams, and the other sly and sluggish, 
haunts always the quiet waters of the deepest lakes. It is men- 
tioned by Mr. Gesner in his report upon New Brunswick, and 
identified with the Salmo lacustris of Lake Geneva ; a proper ex- 
amination of the two fishes, however, will Satisfy the naturalist 
that few positive analogies can be drawn ; and again it is identified 
with the Salmo Jerox of Loch Awe in Scotland, in the descriptive 
catalogue of fishes of New Brunswick, by Mr. Perley, who identi- 
fies from the characters drawn by Sir W. Jardine and Mr. Yarrell, 
some of which would certainly lead the observer, unless minute, 
into the same error, for it cannot be denied that great similarities 
are to be observed, but there are also as many with the S, erythinus 
of Siberia. 

There is none among all the Salmonidae, which resembles it more 
in form, color, linear markings, etc., than the 8, Siscowet described 
by M. Agassiz, and until that eminent naturalist in a momentary 
examination observed differences, it was regarded as identical with 
that species. 

In shape it is not so elegant as that of some other species of the 
SalmonidaB, but its whole form indicate great strength and swift- 
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nesB, although it has the reputation of beiug slow and eluggish. 
The female is more perfect in its proportions than the male, not 
having that gibbous appearance at the nape, where the outlines of 
the head pass into those of the back, and besides, itd general con- 
tour is more^elicate. 

A rich pearly lustre covers ihe ventral regions, deepening into 
russet towards the lateral line, above which the color appears of i^ 
deep mottled gray, still deepening into blue as it approaches the 
dorsal summit. The same pearly hues, blended and intermingled 
with gray, are observed upon the opercula. Spots and markings 
of a light sienna color appear on the sides ; these spots are circu- 
lar without being ocellate, and appear indistinct and grayish upon 
the dorsal and upon the commencement of the caudal. All these 
colors vary according to the seasons and local influences, being 
l^righter at the spawning period than at otl\er times. 

Its proportions sure quite harmonious. The following are the 
measurements of a small specimen : 

Entire length, 18 inches. 

Greatest depth, 3f 

Head, length 2J, with oper. 4| 

Pectoral, " 2 J 

Ventral, '* 2J 

Anal, " 2i in width, 4^ 

Caudal, " 3i " IJ 

Dorsal, " 2i " 2 

Br. 12 ; P. 12-13 ; V. 9 ; A. 11-12 ; D. li ; 0. 19. 
CaBcal appendages, 113 ; Ver. 66. 

Scales are small and elliptical. They decrease in size as they 
approach the thoracic arch. There are 53 in a vertical row anterior 
to the ventrals, of which 24 are above the lateral line number 123 — 
are lon^, narrow, with a deep grove passing through them, and 
strongly attached. They measure on specimens of 18 inches, in 
length 1-16 in their short diameter, and in their long 3-16. 

The lateral line arises from the height of the upper third of the 
operculum, curves slightly downwards and proceeds with a slight 
inflection to its caudal insertion. The pectorals are not propor- 
tionally so long as those of the Siscowet, and they arise much nearer 
the branchiostegii, leaving a greater distance between their extrem- 
ities and the plane of the commencement of the dorsal. The ven- 
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trals arise vertically beneath the sixth ray of the dorsal, are orange 
in color, and margined anteriorly \^ith white. Their enter cir- 
cnmference is slightly oval. The anal is npt so high as the dorsal 
by one-quarter, whilst, in the Siscowet it is of equal height* 
terminal line obtuse and parallel with the axis of the dorsal. These 
fins are of an orange hue and tipped with white or light gray. 
The dorsal arises in the middle of the back, is of a dark gray 
color and spotted in the form of transverse bands-*-terminal line 
obtuse. Caudal long and much furcated^ much more so than with 
the Siscowet^ nor does age change much the acuteness of its ter- 
minal line. 

The branchiostegal rays are 12 in number, and are of a pure 
white except the last, which is irregularly spotted with gray. Eye 
large and circular, with irides of a golden yellow, and pupil angu- 
lated towards the snout, which is obtuse. The upper maxillaries 
are longest, and at their union show in both sexes a singular 
depression, into which is received the curve of the lower maxil- 
laries. 

The maxillaries, intermaxillaries and palatines, have each a row 
of conical and inflected teeth. Those upon the lower maxillaries 
are large and strong ; those of the intermaxillaries are next in size ; 
upon maxillary, and palatines next, and those upon the vomer 
smallest, numbering only three or four, and not confined to the 
anterior extremity, but extending a good way backwards. The 
tongue is deeply grooved and furnished with inflected teeth, arran- 
ged in lateral rows. 

The opercular apparatus is somewhat concealed by the thick skin 
which envelopes it, but the outer lines of the operculum are quite 
distinctly marked. The operculum is quadrilateral, of greater 
height than breadth, well rounded in its posterior free margin, 
denticulated in its lower and nearly square in its upper, the anterior 
angle of which is characterized by a strong and prominent process. 
Suboperculum is nearly one-third smsdler than the operculum, is 
triangular in its upper portions, elliptical in its lower borders, and 
terminates at its articulation in the form of a fish hook. The inter- 
operculum has, as usual, the form of a long square, but square on 
the posterior side, and forming an acute angle, with its lower 
margin ; slightly rounded on the anterior side. Finally, the pre- 
operculum is long, slender, crescentic and almost vertical in its 
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position ; it is thick and furnished with a prominent ridge and three 
foramina upon its anterior surface. 

This trout inhabits «many of the great lakes and deep mountain 
ttons of Maine and New Brunswick, but it is believed not to exist 
in those of Eastern New Brunswick, which singular hiatus in its 
distribution, perhaps may be explained by the absence of deep 
waters in that country. It haunts the deepest waters, where the 
cold or the repose to which it leads, favors that development and 
conservation of fat which is indeed a characteristic, and it steals 
forth in quiet at th^ approach of twilight or at early' morn, to the 
shoals and ttie shores in quest of its prey, which consists, for iJie 
most part, of the Lota and Gyprinidce, but its baffled voracity often 
contents itself with substances entirely foreign, as its stomach 
presents sometimes a heterogeneous mass of bones, leaves,! twigs, 
and fragments of decayed wood. 

Its habits vary in some localities ; in certain lakes they are bold, 
and ranging near the surface, at times may be taken by trolling, 
but never rising to the fly, whilst in other lakes they are timid and 
seek the obscurest recesses ; thus, for instance, their existence in 
the Tunk Lakes, was unknown for more than half a century to the 
inhabitants living near their shores. 

Its mysterious nature has furnished the alf-observing Indian with 
some proper idioms, and it appears again in the vague mythology 
and wild legends of that almost extinct race. Its names are vari- 
ous among the different tribes, and if the present are not of the 
half-breed Canadian date, they are perhaps of recent origin, since 
the few remaining dialects have changed greatly within a century 
past. Considering then, the uncertainty of its 'ancient name and 
the diversity of its synonym, I propose my friend Toma of the 
Openangos. — Copied from a brochure on the Togue, published by A. 
G, Hamlin, M, J9., Bangor, 

Salmo sebago, Girard. 
Sebago lake trout, Salmon trout. (?) 
The following is a description of a species of trout taken in 
Sebago lake, Cumberland county, in this State, by Dr. Girard, and 
published by him in the proceedings of the American Academy of 
Natural Sciences, Penn., Aug. 16th, 1853. 
I am inclined to think that this species is identical with that 
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called Salman trout caught ia the Schoodic lakes, in the eastern 
part of the State (Washington county,) but I have as yet had no 
opportunity of comparing the two together side by side. 

Dr. Girard considered it a new species, and in. his description 
observes — " Its large scales and fusiform body recall to mind the 
salmon, but on a more close examination the general shape and 
outline are far more elegant than in the salmon, preserving alto- 
gether better proportions between the diflferent regions of the body. 
The head forms about a fourth of the entire length, whilst in the 
salmon it is about the sixth only. The eyes are of medium size 
and sub-circular in shape, their diameter being contained about 
seven times in the length of the head. The posterior half of the 
maxillary, which is regularly and most decidedly curved down- 
wards, gives to the shape of the mouth a peculiar aspect. The 
anterior margin of the dorsal fin is equidistant between the tip of 
the snout and the base of the caudal. The posterior margin of the 
latter is regularly crescent-shaped. The adipose fin is elongated, 
club-shaped, and situated opposite the posterior half of the anal. 
The ventrals are inserted under the middle of the dorsal, somewhat 
nearer the anal than the pectorals. The scales are remarkably 
large, contrasting greatly when compared with those of Sahno 
erythrogaster, {red-bellied trout,) and S. fontinalis, or S. Namaycush 
or amethystus. There are about 115 of them in the lateral line. 
The color in the female is uniform silver-grey, darker on the back 
and head. Sub-quadrangular or sub-circular black spots are ob- 
served upon the sides of the head behind the eyes, along the back, 
and the half of the flanks, also on the dorsal and caudal fins, where 
the red is sometimes but faintly indicated. The name of ScUmo 
sebago is proposed for this species which inhabits the southwestern 
part of the State of Maine.'' 

Salmo oquasaa, Oirard, 
Blue back trout. 

A species of trout known by the name of " Blue backs,'' is found 
in the lakes at the head of the Androscoggin river, in Franklin 
County. This name is given them on account of the peculiar blue 
color of the back and upper parts of their Ubdies. Dr. Girard took 
opportunity to visit the lakes and make an examination of the 

15 t 



114 BOABD OF AQBICULTUBE. 

flim-OLASS Tblbostei. BaxjiohoiDjb. 

distinctive characters of this trout, and subsequently published 
the results of his investigations in the Proceedings of the Boston 
Society of Natural History (Vol. IV, p. 262,) of which the follow- 
ing is a copy : 

" He had often been told by Anglers that the trouts of those 
waters (upper lakes of the Androscoggin) Salmo erythrogaster and 
S.fontinalis are subject to considerable variations, making it prob- 
able, in their opinion, that there were more than two species. 

" Visiting the locality he had an opportunity of seeing and com- 
paring large numbers of individuals. He satisfied himself that all 
the varieties spoken of are mere varieties of color, and all referable 
to either Salmo fontinaUs or S. erythrogaster. He was told however, 
that about the 10th of October another trout, smaller in size than 
the common brook trout, and inhabiting the deep waters of Moosil- 
lamaguntic lake, would make its appearance near shore and as- 
cend in large numbers the eastern inlet called Kennabago. This 
actually took place, and the trout on examination proving to be 
very different from Salmo fordinalis and the other species of Sabtw, 
he named it Salmo oquassa* Girard, and gives the following 

*' Specific Description of it. It is from eight to ten inches in total 
length. The body is subfusiform, slender, and the most graceful 
of the trout family. The head is proportionally small, conical, 
coregonoid in shape. 

*' The mouth is smaller than in Salmo fontinalis. Differences are 
likewise observed in the structure of the opercular appara^s. The 
fins have the same relative position as in the brook trout, but ail5 
proportionally more developed, with the exception of the adipose 
which is considerably smaller. Their shape is alike except that of 
the caudal, the crescentic margin of which is undulated instead of 
being rectilinear. The scales are somewhat larger, although they 
present the same general appearance as those of the brook trout. 

" The lateral line is similar in both of these species. A bluish 
tint extends all along the back from the head to the tail, so that 



♦The Dr. gave it this name undoubtedly from the Indian name {pquasm) of the 
lake in which he found it — ^now Rangely lake. I object to his mode of spelling it. 
Matalluck, an Indian of the St. Francis, who for a long time lived on those lakes, 
•Ad who used to be considered the guardian genius of that locality used to pronounce 
tbe name of this li^e, Argwas-fluo, making a slight pause between the second and 
third syllables. 
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when seen from above, the fish appears entirely blue ; hence the 
name Blue back given to it by the settlers of that neighborhood. 

" The sides and abdomen are silvery white in the*female, and of a 
deep reddish orange in the male, spotted in both sexes with orange 
of the same hue as the abdomen. The dorsal and caudal fins are 
brownish blue, bordered with pale orange in the male, the pecto- 
rals, ventrals and anal of a fiery orange, blackish blue at their base, 
with their margin of the purest white. 

'* When just taken out of the water it is impossible to imagine 
any thing more beautiful and more delicate in the way of coloration 
in fishes of the temperate zone. 

" The abode of the Blue back is, as stated above, the Moosilla- 
maguntic Lake, in which it is concealed during the greatest part of 
the year, but about the 10 th of October, it comes near shore and 
ascends in schools the Kennebago for the purpose of spawning. 
Half a mile above its mouth the Kennebago receives the outlet of 
Oqua8sa(Rangely Lake,) the trout there leaves the Kennebago to 
ihe left and runs toward Oquassa Lake where its voyage comes to 
a close.* After the middle of November it goes back into Moosil- 
lamaguntic Lake and is seen no more until next year. 

" The flesh of this fish is highly flavored, and more delicate than 
that of the brook trouts in Europe and America. It resembles 
that of Salmo umbla of the Swiss lakes, both in the peculiarity of 
its habits and its delicacy. 

" Salmo UT$hla is a lake trout, an inhabitant of the deep, making 
its appearance near shores in January and February, to spawn, 
and never ascending the brooks or rivers, tributaries of these 
lakes." 

Scitmo OloveH, Girard. 

Union Biver Troat. 

The following description of a species of trout, considered by 

Dr. Girard as a new one, caught in Union river in this State, is 

copied from the Proceedings of the Philadelphia Academy of Arts 

and Sciences for 1855, page 55 : 

Body of the male is subfusiform and rather slender, particularly 

*Thi8 is not correct. Pro! HitchGOck T?ho was in that region last fall, informs^ 
me that they go thioagh Bangely Lake and up the Sandy river some distance. 
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in the caudal region ; the head being regularly subernial, contained 
five times in the total length. 

The maxillaries are gently curved, extending backwards to about 
the posterior margin of the orbit. The female is stouter, with 
peduncle of the tail shorter ; the head has the same general shape, 
but is not contained five times in the total length. The maxillaries 
are less curved, but extend as far backwards as in the male. 

The eye is very large, its diameter being contained nearly five times 
in the length of side of head. The caudal is deeply emarginated 
posteriorly, giving to it a more forked appearance than either in 
Salmo oquassa or Salmo sebago. The adipose fin in the male is 
situated opposite the anterior margin of the anal, whilst in the 
female it corresponds to the posterior margin of the same fin. 

The scales are well developed, being somewhat smaller, however, 
than in Salmo sebago, and considerably larger than either in Salmo 
oquassa or Salmo erythrogaster. On the dorsal and ventral regions 
they are considerably smaller than upon the sides, and along the 
peduncle of the tail. They extend, diminishing in size, over nearly 
the half of the length of the middle rays of the caudal fin. 

The lateral line takes an almost straight course along the middle 
region of the flanks. The following is our approximate formula of 
the rays of the fins : 

D. 2, 12 ; A. T, 9 ; C. 81, 8, 9 ; I. 6 ; V. 1, 9 ; P. 14. 

There are two anterior rudimentary rays to the dorsal, one or 
two to the anal, one to the ventral, eight or ten to t|je upper lobe 
of the caudal, to five or six to the lower lobe. The upper sur/ace 
of the head and dorsal region is blackish brown ; the sides are 
silvery white, the belly yellowish, the region above the lateral 
line is densely spread all over with black, irregular spots, some of 
which are confluent. A few scattered ones may be seen beneath 
that line upon the middle of the abdomen. Four to six of these 
spots, well defined, are always observed on. the operculum, one of 
which may occasionally reach the preoperculum. 

A few reddish orange dots, individually situated in the middle of 
a black spot, are occasionally observed along the middle of the 
upper part of the flanks. Whether these dots are peculiar to the 
female, or proper to both sexes, I am not prepared to say, from 
want of sufficient information upon that point. This species was 
first brought to my notice by Mr. Townsend Glover, of Fishkill 
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Landing, Dutchess county, N. Y., who caught it in the upper 
affluent of Union river, Me., during the middle of September. I 
propose the name of Salmo Oloveri as a token of gratitude. 

Salmo namcUiLS, Ouv. 

This species of trout, according to the observations of Prof. 
Agassiz, is found in the eastern waters of New Hampshire, (and 
probably the adjacent waters of Maine.) In the proceedings of the 
Boston Society of Natural History, Vol. VI, p. 518, " Prof. Agassiz 
remarked that of the European species of Salmo, the Salmo salar, 
Linn, (common salmon,) is found on both sides of the Atlantic, 
while the Salmo eryox, Linn, called Salmo namatus by Cuvier, 
remarkable for the hook in the lower jaw of the male, and differing 
from the other in color and shape, has been hitherto considered as 
confined to Europe. But, on the 29th of October a fish of the latter 
species was caught in the Merrimac river and examined by him — 
another example of Arctic species coming down on the American 
as well as the European coast.'' 



It may not be improper here to state that no part of the ^orld 
affords #ner trout fishing, or a greater variety of trouts than Maine. 
At all times of the year, except in April and May, there are capital 
opportunities for the angler to exercise his skill and gratify his 
taste in the "gentle art." During those two months, probably on 
account of the breaking up of the ice and the consequent disturbance 
in the waters, they do not bite freely ; but in summer and autumn, 
either on lake or by stream and brooklet, or during mid-winter, in 
deep lake water, through the ice, they can be caught in great abun- 
dance. In our large rivers, as in the upper Penobscot for instance, 
in warm weather, they abound near the mouths of the cool water 
spring brooks, and can be caught in unlimited numbers. In sum- 
mer no better sport of the kind can be found than that afforded to 
the amateur by fly-fishing for the salmon trout on the Schoodic 
Lakes, in Washington county, or on Sebago Lake in Cumberland 
county, as well as in many other parts of Maine. 

In October, the streams which flow into our numerous lakes in 
every part of the "State, and especially those on the frontier, are 
crowded with trouts of the different species which, impelled by 
their natural instincts, are hurrying up to the shoal waters to 
spawn. Barrels of them are then caught and preserved by the 
provident settler for domestic use during winter. 
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BIRDS OF MAINE-(ADDENDA.) 

In addition to the list of birds published in last year's report, I 
am enabled by the kindness of our zealoas ornithological friend, 
Geo. A. Boardman, Esq., of Milltown, to enumerate the following 
species as having been obtained by him in his vicinity during the 
past season : 

Iksissorbs. 
Black and Yellow Warbler. Dendroica maculosa, Baird. 

Sylvia magnolia, WUmm. 

SCANSORES. 

Banded three-toed Wood-pecker. Picoides hirsutus, Gray. 

Ficus hirsutus, VieUt. 

Grallatores. 

Northern Phalarope. Fhaleropus hyperboreus, Temm, 

Tringa hyperborea, Linn, 

Natatorbs. 
Burgomaster Gull. Larus glaucus, Brunnich, 

Through the politeness of Prof. C. E. Hamlin of Waterville Col- 
lege, 1 have been furnished with the following additional species 
found by him last summer in that vicinity : # 



Least Fly-catcher. 
Traillfl Fly-catcher. 
Yellow-bellied Fly-catcher. 
Olive-sided Fly-catcher. 
White-crowned Sparrow. 
Ohestnut^sided Warbler. 
Indigo Bird. 

Maryland Yellow-throat. 
Mourning Warbler. 



Insessores. 

Empidonax minimus, Baird. 
Tyrannula minima, Baird. 
Empidonax Traillii, Baird, 
Muscicapa Traillii, Aud. 
Empidonax flaviventris, Baird, 
Tyrannula flaviventris, Baird, 
Contopus borealis, Baird. 
Muscicapa Cooperi, NuU. 
Zonotrychia leucophrys, Sw^n, 
Emberiza leucophrys, Fors. 
Dendroica Pennsylvanica, Baird. 
Sylvia Pennsylvanica, Latham, 
Gyanospiza cyanea, Baird, 
Fringilla cyanea, Wilson. 
Geothlypis trichas, Cabanis, 
Sylvia Marilandica, Wilson. 
Geothlypis Philadelphia, Baird. 
Sylvia Philadelphia, Wilson. 
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I have also been informed by Prof. Hamlin that he has found a 
very rare species of Sorex in his neighborhood, (Waterville) the 
Sorex Thompsoni, Only one specimen of this Sorex has been found 
in Maine besides this, and that was in Norway, discovered by A. 
E. Verrill. 

Sub-order Insectivor^. Family Soricid^. Sub-family Soricin^. 

Genus Sorex, lAnn. 

Gen. Chail Ears large, yalvular concha directed backward, partly furred <mi 
both surfaces, tall about as long as the body (exclusive of the head,) or longer, iti 
hairs of equal length, except at the tip; feet moderate, not fringed ; skull slender 
anteriorly and elongated, upper anterior incisor with a second basal hook, and a 
•mall angular process on the inner side, near the point; two anterior lateral teeth 
somewhat larger than the next. 

Sorex Thompaoni, Baird. 

Thompson's Shrew. 

This species was named by Prof. Baird as a mark of respect ta 
the late Prof. Zadoc 'Thompson of Vermont, who first discovered 
it in that State. 

Prof. B. gives the specific characters thus : 

Very small and slender. Ears large, about as long as the fur, 
which measure^ 1^ lines. Feet very small and slender, hinder ones 
barely exceeding four lines. Tail shorter than the body, exclusive 
of head ; terminated by a pencil. 

Only four lateral teeth above, the third in contact with the first 
molar. Anterior upper incisors with a serrated internal lobe near 
the point. 

Color above, dark olive brown, slightly hoary, paler on sides. 
Beneath ashy white, no tinge of chesnut or reddish brown. 

Length 2 inches. Tail, IJ. 

We give the above description with the hope that it will lead 
others to watch for more specimens of the kind. 

Respectfully submitted, 

£Z£KIEL HOLMES. 
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E. Holmes, M. D., Naturalist to the Scientific Survey of Maine: 

Sir : — During the present season, I have prepared a catalogue of 
the Flowering Plants of Maine. A portion of it, extending from 
the genus Atragene to the genus Ostrya, has been already printed 
in the first number of the Proceedings of the Portland Society of 
Natural History. The remainder, embracing the names of all other 
species known to exist in the State, will probably be published in 
a subsequent number of the Proceedings of the same S<^iety, and 
will form, with the list already printed, a complete catalogue of the 
plants represented in the Herbarium at Portland. Owing to some 
oversight, the specific localities of many plants have been omitted, 
but, in most cases, reference to the Botanical report of last year 
will enable any one to distinguish localities, and they can be marked 
in the catalogue by marginal notes. Any additions, either to 
localities or species, will be most gratefully received by the Bota- 
nist or any member of the Survey. 

Many species peculiar to the North of Maine will be found 
noticed in the catalogue. During this summer, we have been quite 
fortunate in securing fair specimens of these plants, which, with 
others already upon the shelves of the Herbarium, form abundant 
material for exchange. I sincerely trust. Sir, that you may devise 
some method, by which these specimens may be of the greatest 
service to botanical students throughout the State. Packages of 
preserved plants, designed for delivery to teachers of those institu- 
tions in which Botany is taught, either have lain uncalled for upon 
the shelves of the Society, or have been bestowed, unasked for, upon 
those manifesting the slightest interest in botanical pursuits. But 
a parcel of dried plants thus thrust upon those who do not care 
enough about the specimens to even ask for them as a gratuity or 
by way of exchange, is as worthless in such hands, as a handful 
of hay. Holding this opinion, I have endeavored to be not too 
forward in offering to give away specimens from the State collec- 
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,tion ; but proposals to exchange have been regarded, in all cases, 
as worthy our most prompt and careful attention. We now have, 
as I have already stated, abundant material in the Portland collec- 
tion for many exchanges, and I commend. Sir, to your most serious 
consideration, this subject of facilitating its useful and judicious 
distribution. 

I have been requested to give, in this report, some plain direc- 
tions for collecting and preserving plants. Most excellent rules 
are laid down in Dr. Gray's " Lessons" and " Structural and Sys- 
tematic Botany,'' also in other text-books upon the same science ; 
and, for this reason, it seems to me to be entirely superfluous to 
present extended directions in regard to the matter of plant col- 
lection. Nevertheless, since it is desired that some guiding rules 
should be given in this report, I will offer a few brief directions to 
those wishing to commence collecting plants, prefacing them by 
the remark that Botanists in Maine will find Dr. Gray's " Manual " 
and ''Structural Botany,'^ indispensable to a proper understanding 
of the Flora. Although the " Manual " has a very extensive geo- 
graphical range it does not, in embracing so much, slight any part 
of its survey. This remark, which may be thought to have too 
personal a character for a report of this kind, is prompted solely 
by a desire to call the attention of Maine teachers and students to 
the absolute necessity of using the most thorough, precise and 
useful manuals of botany. 

Plain directions for collecting and preserving plants : 

1. Gather plants upon a dry day, if possible, and shield them 
from sunlight and wind. 

2. Plants should be dried between sheets of even, thick bibulous 
paper to which considerable pressure is applied. This mechanical 
pressure can be obtained by means of heavy weights or, more 
conveniently, by a botanical press. 

3. A press, portable, easily adjusted, and in every way satisfac- 
tory, is constructed of tliree boards and two strong leathern straps. 
The boards should be at least fifteen by twelve inches in size, and 
be kept from warping by means of firm oaken splints secured to 
the ends. The middle board serves to equalize the pressure. 

4. Between the boards should ^be placed eight or ten quires of 
thick, unsized, but smooth paper. The plants, as soon as conven- 
ient, must be laid evenly between these sheets of paper, having 
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ten or a dozen thicknesses of paper to absorb the moisture of the 
fresh plant. 

5. Change the papers each day, till each plant is perfectly dry ; 
then place the dried specimens in folios of white sized paper, with 
the name of the species, if possible, the date of collecting and the 
locality. The plants are now ready for the Herbarium. 

6. Herbarium specimens are best preserved by being moistened 
with a solution of corrosive sublimate in diluted alcohol. Having 
been thus poisoned they are to be fastened by hot glue to single 
sheets of thick paper. Specimens illustrating one species may be 
attached to a single leaf; the generic and specific name being writ- 
ten on a separate slip of paper and fastened to the right-hand lower 
corner of the sheet. The several species of a genus are usually 
contained in a folio of stiff paper of a color different from the single 
sheets. 

It is advisable to collect all plants which have not been previ- 
ously placed in the Herbarium, whether the names are known or 
not. Unknown plants become, in a little while, far more interes- 
ting to the Botanical student than those with which he is perfectly 
familiar. Please send duplicates of all plants which the collector 
is unable to determine, to the State Collection at Portland, where 
they will, if possible, be gladly studied and named. 

These brief directions may aid many young botanists in Maine 
in commencing to form Herbaria of much importance, and materially 
advance the knowledge of the plants of our State. By the mem- 
bers of the Survey, the PhsBnogamia have been studied as thorough- 
ly as time would allow : but much remains still to be done. 

As the names of those plants new to Maine, which have been 
detected this season, have been already published in the Proceed- 
ings of the Portland Society of Natural History, I shall not enu- 
merate them in this place. The facts of botanical and agricultural 
interest, which I noticed during the tours in the wild-lands, will 
be given in the detailed account of those journeys ihrough the 
valleys of the St. John and Schoodic Rivers. There are, however, 
one or two facts of some interest which may be as well alluded to 
now. I refer to the occurrence of several rare plants in Western 
Maine. While assisting in running a Geological section from 
Mount Desert to Canada, in July, I observed in a swamp two 
miles Northr-west of the hotel at Parlin Fond, and on the South side 
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of the highway, many fine specimens of the interesting species of 
Juncus, J. Stygius, L, This European species was first detected in 
the United States, by Dr. A. Gray. He discovered it on the borders 
of Perch pond in Northern New York, but I have been informed 
that it is not at all plenty in that locality. Therefore Botanists will 
be interested to learn of a new and easily accessible locality, which 
I have, for this reason, been particular in describing. All my spe- 
cimens of J. Stygius, i/., difier, from the specific description, in 
having a sheathing, filiform leaf clasping the middle of the stem, 
instead of being " naked above." 

Eriophorum vaginatum, L. common along the " Canada road," 
so called. Nardosmia palmata. Hook, very abundant in swamps 
near the* Canada line, upon the same thorough&re. 

Arnica mollis. Hooker. This showy plant is found sparingly, 
near Moxie Falls, a few miles from the Forks of the Kennebec. 
It occurs in great beauty and profusion in the vicinity of the cata- 
ract of Parlin Pond Stream, where its orange flowers are sprinkled 
by the spray of the falling water. The iridescence of the flowers 
as they were bathed in the sunlight and the spray, was a spectacle 
of much beauty, the orange of the blossoms here and there, over- 
powering the rainbow coloring of the drops of water. 

The Vegetation of Aroostook CourUy. 

The local distribution of plants is a matter of much interest to 
the Botanist and Agriculturist. It is not my purpose, however, at 
this time, to express my crudely formed opinions concerning the 
laws which have regulated the distribution of plants in Maine, nor 
to advance any theory in regard to the occurrence of certain 
species, but to present some facts which have come to my notice 
during the surveys of 1861 and 1862. Many of the facts were 
presented in the report of last year, but it is necessary to repeat 
them in this connection in order to give a clearer understanding of 
the Flora of the north of the State. It will be seen that I have 
ventured to divide the upper portion of our State into Botanical 
districts of considerable extent. That I may place myself right in 
regard to this subject, let me preface the descriptions of the dis- 
tricts by some remarks upon plant distribution throughout New 
England. 

Notwithstanding hundreds of our PheBnogamia are common 
throughout the length and breadth of New England, I think no one 
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will be unwilling to adopt the belief that there are certain well- 
marked districts of plants in the six States. The maritime plants 
may be readily classed together, and, in like manner, the Alpine 
and sub- Alpine Flora of the White Mountains and Katahdin. Bat 
there are others, more or less confluent perhaps, which all botanists 
will readily recognize. Thus the West Connecticut district, so 
thoroughly examined by Drs. Barratt and Ives, contains very many 
herbs, shrubs, and even forest trees, not known to exist in other 
districts. 

Other well marked districts are Western Massachusetts ; South- 
eastern Massachusetts, including Khode Island ; Northern Vermont, 
etc. As a general rule the characteristic species of each district 
are few in number, but the individuals of each species occur abun- 
dantly. Let us notice, for example, the difference between the 
plants of Hampshire county, Mass., and the plants of Southern 
New Hampshire. These districts are one hundred miles apart — a 
distance hardly great enough to account on any climatic hypothesis 
for so great a difference as exists. In the former we find occurring 
frequently Lygodium palmatum, Ophioglossum vulgatum, Camp- 
tosorus rhizophyllus, AUosorus atropurpureus and gracilis, Asple- 
nium Ruta-muraria and angustifolium, Carex squarrosa, Verbena 
angustifolia, Pedicularis lanceolata, Pterospora Andromedea, Azalea 
nudiflora, etc., etc. I have searched very carefully among Oakes' 
lists of plants of Southern New Hampshire, and among many cata- 
logues and Herbaria, and a large portion of the district itself, for any 
of these species, but in vain. And since English botanists make 
smaller and less important districts than these two are, I think there 
can be no reason for not accepting them. The question now arises, 
how can one know the points along the dividing line of any two 
districts ? Since we have chosen these two as an illustration, it 
may be advisable to give the results of protracted herborizing, along 
the borders, on either side of what is accepted as the provisional line 
of demarcation. None of the above plants have as yet been found 
farther northeast than a line running from Athol to North Brook- 
field, Mass., and the New Hampshire plants are not found, plenti- 
fully, west of the same line. 

It will be perhaps noticed that these two districts have, for their 
centres. Concord, Mass., and Greenfield, Mass., these nearly coin- 
ciding with those marked out in the Mass. catalogue of plants ap- 
pended to the final Report upon the Oeology, in which Boston and 
Amherst are made two central points. 
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If, then, it is admitted that districts of limited extent do exist, is 
it unreasonable to believe that several may be distinguished in 
Maine, a State fully as large as all the rest of Kew England? I 
am aware that severe, extremely careful and faithful study is needed 
to define the limits of such districts with anything like accuracy, 
and I long hesitated about marking out such lines upon the map of 
Maine. But I am sure of two facts ; one, that the effort, although 
perhaps premature, may induce Maine botanists to explore Aroos- 
took county in order to satisfy themselves of the truthfulness of 
these conclusions, and secondly, that such a map will ^ elicit chari- 
table but impartial criticism as to the expediency of defining such 
limited districts of vegetation. Although the members of the sur- 
vey have been able to sketch roughly the limits of various districts 
in the State, it is thought expedient to defer presenting these lines 
of definition in this report, exhibiting now only two districts of 
Northern Maine. The upper fourth of the State is now, owing to 
the scattered and scanty population, all embraced within one 
county, Aroostook. It is of this county that I wish to speak par- 
ticularly at the present time. 

The country lying along the river St. John, from Boundary branch 
to Grand Palls, is marked by the very frequent occurrence of cer- 
tain Northwestern plants. And the district comprised by the 
curved northern limit of Maine and a line drawn from Grand Falls 
to a point between Baker Lake and Boundary branch will be found 
to be nearly the range of these plants in our State. This district 
is so entirely distinct botanically from any other portion of Maine, 
that its limits can be said with confidence to be clearly defined. 
The following list of plants maybe considered as comprising the 
most characteristic species of the St John district : 
Anemone parviflora, Michx, — Abundant along the main river, in the 

disintegrating slates. 
Astragalus alpinus, L. — Common in rocky, damp woods. 
Astragalus sp. ign. — Much resembling A. Robbinsii, (zra?/, but ap- 
pearing to possess specific differences. Very frequent along the 
shore. 
Oxytropis sp. ign. — Dr. Gray has examined specimens of this plant, 
but considered them too mature for proper identification. It 
agrees pretty well with 0. Uralensis, iy., var. b. Quite abundant 
in moist woods. 
Artemisia borealis, Mx. — Common in clefts of rocks along the shore, 
particularly near falls. 
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A. Canadensis, Mx. — With the last. 

Tanacetnm Huronense, NuUaU. — Plentiful in rocky soil, and very 
thrifty. 

Vilfa cuspidata, Ibrrey in Hooker*8 Flor, Bor, Am. — Not infrequent 
along the shore of the main St. John. 
, Besides the foregoing species we also find in this district many 

which occur in other peculiar localities in New England ; for in- 
stance, at the singular precipice at Willoughby Lake, or some cold 

maritime swamp. 

Astragalus Eobbinsii, Ghray, Phaca, Oakes, — Very abundant on 
the shores of the river St. John. 

Hedysarum boreale, NutL — Quite common and flourishing through- 
out the district. 

Primula Mistassinica, Michaux. — So abundant is this delicate plant 
at some points along the River St. John, that the shore assumes 
a faint red or purple tinge when viewed at a little distance. 

Solidago Virga-aurea, var. alpina, Bigelow. — With the last. 

Nabalus racemosus, Hooker. 

Tofieldia glutinosa, WiUdenow. — Wet grounds along the river. 
These plants occur on the shores of many tributaries of the upper 

St. John and in the neighboring woods. The whole region through 

which these plants are distributed is covered by a thick growth of 

coniferous trees, most of which are of good size, and are considered 

valuable for "tun timber" and "deal.'' 

Immediately south and east of the lower limit of this district we 
come into a different vegetation. The St. John plants have entirely 
disappeared, except along the river banks, to which they have been 
floated by the spring freshets. One, perhaps two, of the compositae 
are detected high above the usual line of freshets, but it will be 
remembered that each plumed seed of the species of this vast order 
is wafted on its own wings far beyond the ordinary limits of the 
dissemination of other plants. With this exception, no plants of the 
St. John district were discovered outside the natural reach of 
water communication. This second region, which we can distin- 
guish by the appellation of Aroostook district, is characterized by 
the occurrence of a different flora. Instead of conifers, we find a 
prevalence of " hard-wood " trees. Maples, Beeches, Oaks and 
AmentacesB form the forests. Under such trees we see flourishing 
Dicentras, Claytonias, Adlumia, Aralia quinquefolia, Solidago odora ; 
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on the Bhu|eB of the rivers and their tribntaries. Lobelia Ealmii, 
Aoemone Pennsylvanica, and two species of VitJs, T. labrusca and 
V. cordifolia. Even a third Bpeciee of the Vine ia said to be foaud 
near Woodstock, but a protracted search failed to detect it, it 
will be remembered, perhaps, that it was Btated in the report of 
last year that a section of great fertility was noticed on the east 
branch of the PenobBcot, near the mouth of the Wassataquoik and 
Sebois. Oar limits which we have assigned to the Aroostook belt 
embrace this portion of the county as well as much of the west 
branch valley beyond Katahdin. The adaptability of this valley 
to farming purposes will be shown, at length, in the report upon 
the "Wild Lands." In order to better exhibit the limits of the 
two sections, I have made the following map, upon which are rep- 
resented the St. John and Aroostook diBtricts. 




Those who have at hand the Geological map prepared by Mr. 
Hitchcock will see that the more fertile belt corresponds remarkably 
to the defining lines of the great formation of calciferous slates and 
slates of Devonian age. Of course the lower limit of the Aroostook 
section must, for the present, be considered entirely provisional, be- 
cause we have not been abie to devote sufflcient study to this portion 
of the subject. The southern part of the Aroostook district and the 
northern portion of the Somerset section are therefore regarded now 
as having vegetation which is, so to speak, confluent. It is my opin- 
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ion, however, that it will be found that the *' wheat-growing lands," 
as the farmers call them, are much better north of Weston, on 
the eastern boundary, than south of the same town. In Wash- 
ington county, the granite comes in to modify the fertility in a 
marked degree, and it is very likely that the southern line of the 
Aroostook vegetation will be best traced westerly from the town 
of Weston just referred to. The whole matter is one of interest 
alike to the botanist and the farmer, and deserves greater study 
than the members of the survey corps have been able, amid other 
more pressing duties, to bestow upon it. 

I must be permitted to acknowledge many favors received from 
botanists and other gentlemen in Maine during the present season. 
Very much has been due to Rev J. Blake, of New Hampshire, who 
has contributed to the Herbarium of the State pretty full sets of* 
certain difficult genera. As his specimens were largely collected 
in Maine, the value of the gift can scarcely be over estimated. To 
him and the many others who have assisted me in botanical study 
this summer I am under great obligations. 

With high respect, I am, sir. 

Your obedient servant, 

GEORGE L. GOODALE. 
Portland, Oct. 29, 1862. 



REPORT ON MARINE ZOOLOGY. 



7b EZEEIBL HOLUBS, M. D.; 

and C. H. Hitchcock, A. M., 

Directors of the ScienHfic Survey of Maine : 

Pursuant to your instructions, I hereby submit the following 
brief and partial report of my labors in the department of Marine 
Zoology during the months of July and August, 1862. It is im- 
possible to furnish anything more than a general statement of the 
progress of the work, and of the portions of the coast visited, as 
the proper identification and classification of the specimens col- 
lected will require several months' additional labor. The time 
allotted for my labors being but two months, and this in an 
advanced stage of the season suitable for work upon the sea-shore, 
I determined to commence at that point where the excessive fluc- 
tuations of the tides were more favorable to an abundant growth 
and a larger variety of species of marine life than some other por- 
tions of the coast. 

Accordingly, on the eighth day of July, accompanied by Mr. 
A. S. Packard, Jr., of Brunswick, I arrived at Eastport. Thence 
I took my small skiff and selected Treat's Island as the most cen- 
tral point of the work in that region, it furnishing the best advan- 
tages on account of the extreme rise and fall of the tides, and its 
proximity to deep water. From this place I made numerous excur- 
sions by water to different localities, dredging in all practicable 
places and in depths of water varying from fifteen to twenty-five 
fathoms. 

Among the localities visited the following are the principal, and 
the result of the dredging most interesting. 

At Treat's Island, between the high and low water marks, the 
species of the fauna of the coast of Maine, mentioned below, occur, 

Sertularia polyzonias, S. argentea ; Ophiolepis robusta, Ophioph- 
olis scolopendrica (plenty ;) Asteracanthion rubens, A. littoralis, 
Solaster endeca, S. papposa ^ Echinus granulatus ; Pentacta fron- 

11 
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dosa, Chirodota IsBvis ; Ascidia callosa, Cynthia pjriformis ; Bol- 
tenia reniformis (rare ;) Pecten islandicas (rare; ) Modiolaria dis- 
cors; Mya arenaria, M. truncata; Saxicava distorta; Tectura tea- 
tudinalis ; Margarita helicina, M. cinerea, M. undulata ; Littorina 
littorea, L. rudis ; Purpura lapillus, Buccinum undatum ; Fusus 
decemcostatus, F. islandiciis ; Dendronotas arborescen^. 

Nearly one half of the above are found at much lower points 
in the western part of the State, and there, generally, not above 
the laminarian region. 

In the vicinity of the same locality, in from ten to twenty-five 
fathoms of water, the dredge brought up — Alcyonium carneum ; 
Actinia obtruncata ; Astrophyton Agassizii ; Ohiopholis scolo- 
pendrica; Cribella oculata ; Solaster papposa, S. endeca ; Echinus 
granulatus ; Pentacta frondosa ; Gemellaria dumosa ; Ascidia cal- 
losa; Cynthia pyriformis ; Boltenia reniformis (?) ; Terebratulina 
septentrionalis ; Pecten tenuicostatus (rare ;) Nucula delphinodonta; 
Yoldia sapotilla, Y. myalis ; Modiolaria discors, M. corrugata ; 
Cryptodon Gouldii, Astarte semisulcata, Cardita borealis, Lyonsia 
hyalina, Pandora trilineata ; Chiton marmoreus, Chiton albus ; En- 
tails striolata ; Crucibulum striatum ; Cemoria noachina ; Scalaria 
groenlandica ; Lunatia triseriata ; Nassa trivittata ; Buccinum un- 
datum ; Fusus pygmsBus, F. decemcostatus, F. islandicus ; Sipun- 
cuius Bernhardus ; Stemaspis fossor. 

After exploring this region as thoroughly as the time and weath- 
er would permit, we made a hurried visit to Cobscook river. At 
Pembroke Point we collected numerous fine specimens of fossils 
of marine animals, but in consequence of the strong tide which here 
flows with great velocity, it was impossible to use the dredge. 

Proceeding thence to Perry, we visited, on the way, the fossil 
deposits on Upper Treat's Island, where we procured some speci- 
mens, mostly LingulsB. 

At Little river in Perry, a small collection of Devonian ^fossils 
rewarded our labors. 

Returning to Treat's Island we resumed dredging, for a few 
days, with satisfactory results, and thence, Mr. Packard having left 
me, I turned my attention to the exploration of the St. Croix river, 
dredging between Devil's Head and Robbinston. In the vicinity of 
St. Croix Island the dredging in seventeen fathoms of water was 
productive of good results. The following are some of the speci- 
mens collected here : 
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Alcyoneum carneum ; Pecten tenuicostatos (not plenty but prob- 
ably more abundant further up the river;) Trochus occidentalis 
(rare;) Natica pusilla, N. clausa. At Devil's Head, Chirodota 
laevis (plenty) ; Mya arenaria (large and more plenty than at East- 
port) ; Chiton marmoreus ; Tectura testudinalis ; Margarita undo- 
lata; Buccinum undatum ; Homarus Americanns (abundant); Can- 
cer irroratus (very rare.) 

Before leaving this section of the State I occupied some days in 
examining the bottom in the neighborhood of Eastport, where, at 
Shackford's Head I found some of the finest specimens which I 
had taken during the exploration, consisting of Actinia obtruncata, 
Boltenia reniformis (very abundant), Velutina haliotoides, Hyas 
coarctata and a number of crustaceans. 

A little below Todd's Head at Eastport, we found the Corymor- 
pha nutans so abundant that they were attached to nearly every 
mesh of the dredge net. 

At a short distance from this point, in from fifteen to forty fath- 
oms of water I found Astrophyton Agassizii ; Solaster papposa, S. 
endeca (plenty) ; Yoldia myalis (rare) ; Callista convexa ; Anatina 
papyracia ; Cochlodesma Leana ; Thracia truncata ; Trochus occi- 
dentalis ; Trophon clathratus ; Fasciolaria ligata. 

Dredging from Lubec to West Quoddy Head, on a hard nuUipore 
bottom, I took large numbers of Chiton marmoreus, finding them 
attached to almost every pebble. 

I observed in this section the absence of the eel grass (Zostera 
marina) so common in the western part of the State, its place 
seeming to be supplied by the Chorda filum. The shores here are 
well lined with the fuci, while in the Passamaquoddy bays the 
Laminaria are quite small. 

My time having now nearly expired, I concluded to devote the 
remainder to a preliminary reconnoisance of other sections of the 
work. I accordingly embarked upon a vessel bound up the coast, 
and visited, among other places, Machias bay, where I found, in 
from four to seven fathoms. Actinia obtruncata, (?) (plenty) ; A. 
sipunculoides, (1 specimen) ; Astarte semisulcata ; Carditaborealis ; 
Sternaspis fossor, (very large,) and some fine forms of Polyzoa; — 
Narraguagus bay, securing the Nucula proxima in great plenty ; — 
Rockland harbor, taking, in five fathoms, nullipore bottom, Cuvieria 
Fabricii, plentifully ; — Pemaquid light, near which, in thirty-five 
fathoms, I dredged fine specimens of Corymorpha nutans ; Entalis 
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striolata ; Yoldia thracisBformis. At Pemaquid outer and inner 
harbor I found in abundance, in from three to seven fathoms, Echi- 
nerachnius atlanticus, on sandy, nullipore bottom. 

I had now arrived at Gasco bay, and here I spent some days 
visiting and exploring the numerous islands, bays, inlets and chan- 
nels of this beautiful locality. At Jewell's Island, at the lowest 
tide mark, I found the Pholas crispata imbedded in peat and logs, 
usually covered with from two to three feet of water at ordinary 
low tides. At this place, beneath the surface of the water and 
extending to some distance from the land, is a submerged tract 
thickly covered with the remains of a forest visible in smooth times 
of water and in the early morning. It was with considerable diffi- 
culty that I was able to procure specimens of the Pholas. 

On the Brown Cow and the Green Islands, which are nearly des- 
titute of vegetation, I found the following land shells in abundance, 
viz : Helix nemoralis, (wood snail,) Helix albolabris, (white-lipped 
snail,) and Succinia obliqua. On Eagle Island, a short distance 
from the above. Helix alternata occurs in great numbers. 

Almost every island in the bay has a mollusk peculiar to itself, 
and coincident with its soil or flora ; Eagle Island bearing spruce 
and fir, producing Helix alternata, while one of the Goose Islands, 
with a hard wood growth, produces Helix albolabris abundantly. 

This completed the labors in this branch of the survey for the 
season. The specimens collected were carefully preserved, and 
are deposited for the purpose of identification and arrangement in 
the hall of the Portland Society of Natural History. Glass jars 
and alcohol will be required for their permanent preservation, and 
should be provided at the earliest opportunity. 

In consequence of the limited time during which my work was 
performed, you will readily perceive that this report must be quite 
imperfect ; in fact the work was in its nature hardly more than 
preliminary. The process of collecting specimens and making 
explorations in this department of science is attended with so many 
diflBculties arising from the state of the weather and of the tides, 
together with the necessary exposure and labor, that a complete 
examination of so extensive a range of coast as that of Maine, 
and a thorough classification of its fauna is unavoidably slow. I 
can, however, assure you that what has been done has been done 
well, and that the specimens enumerated above are but a very 
small proportion of those actually taken and preserved. The col- 



SOIENTIFIG SUEVKT. 188 

lection comprises animals belonging to almost every class in Marine 
Zoology known npon our shores, and probably contains several 
new and rare forms. 

In conclusion, I desire to acknowledge the valuable assistance 
rendered me by Messrs. A. S. Packard, Jr., 0. A. Shurtleff, George 
Hayes, U. S. Treat, L. M. Barbour and Wm. I. Seals. 

Respectfully, 

C. B. FULLBB. 



NOTES UPON CERTAIN MAMMALS IN MAINE. 



Quite recently our attention was called to descriptions of the 
characteristics and habits of some of the mammals inhabiting the 
wilds of Maine, by J. G. Rich, Esq., of Upton.* These articles 
appeared first in the columns of the Bethel Courier and the Oxford 
Democrat. Impressed by their value, we requested some of them 
for publication ; and Mr. Rich has kindly handed to us the follow- 
ing sketches for this purpose : 

Northern Hare, or Rabbit, Lepits Americanus^ Erxl, 

We have but one variety of this little animal in our good State of Maine, 
although in the neighboring State of Massachueotts there exists a distinct 
yariety — being much smaller than the kind we are here to treat upon, and 
having quite different habits. 

Authors of Natural Ilistory, in several instances, confound the rabbit and 
hare ; and although resembling each other exactly to the common observer, 
yet there exists a distinct difference, especially in the young leveret. 

In the first place, let me here observe that in no instance has the Creator 
shown Ilis care and provision for animal nature more conspicuously than by 
providing so bountifully this species of animal. They cover the earth to the 
full extent of its capability of support for them ; are extensive breeders, more 
than any other, and have no weapon of defence except flight, — and on which 
depend for sustenance, in a great measure, the bear, lynx, fox, fisher, mink, 
weasel, ermine, among the animal tribes, and owls, hawks, eagles, and many 
others among the birds, — in fact, it may truly be said the rabbit is the sub- 
Btantial food of a large class of animal nature. 

Our hare is about two feet from the nose to the hind feet, short head, full 
eye, receding lorehead, large, open, long ears, short tail, long hind legs with 
four toes, and short forward legs with five toes ; feet well covered with coarse 
hair, making a good brush, when dry, for many purposes ; loose, long hair 
on the body, always whiter under the body, and in winter white all over ; 
bat in summer, of a yellowish brown, varying to a rufous brown. Next to 
the body is a soft, loose fur, of a silky texture, of a lead color on the back, 
and which fur, I think, keeps its constant color, and only the long hair on 
the upper parts of its body changes color. 

The weight of this animal is from five to seven pounds ; and so constantly 

* We are glad to ascertain that Mr. Rich proposes to publish all his sketches of 
mammals, birds and fishes in a book, together with apropos descriptions of the best 
fishing grounds in the northwest part of the State; of life in the woods, and some 
sketches of his own experience of sixteen years as a hunter, trapper and guide. 
Persons as fkmiliar as he is with the natural inhabitants of the forest, confer a &vor 
vpon the public when they present to them such experiences. 
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otii of oondilion, that it is proverbial among hanters, when visited by our 
young oitj sportsmen, to enlarge upon the great and excellent qualities of 
shaving soap made of ** rabbit's srease " and " cedar ashes." 

The meat of the hare is quite flavorless and light colored, and depends much 
upon the condiments in dressing for its savory taste, — what epicures think to 
the contrary notwithstanding. Still, it is not void of a good share of nutri- 
tion, and makes a very simple diet for invalids. Indeed, I have not unfre- 
quently been obliged to resort to this sort of food entirely, after getting short 
of provisions, in many a hunting tour in the wilderness ; and we can almost 
always safely depend upon Jbaking by trap, snare, or gun. a sufficient supply 
of hare venison almost anywhere in our forests of Maine. 

The female hare is capable of bearing young before they are one year old, — 
say those born in August and September multiply the following spring ; and 
in this State, I am of opinion that they quite regularly have two litters each 
season of from three to five each. 

They do not burrow as some of the genus do, but make a nest under a brush 
heap or the thick foliage of a small tree, of leaves and soft moss. They go 
with young about five weeks, and nurse them for three weeks, when they 
gradually leave the original nest and mother and take care of themselves. I 
hare often picked them up in the woods, and when you find one you may be 
almost sure the rest of the family are within ten rods of you. They are born 
with a good dress of brown hair, and eyes open, and teeth well cut through ; 
and what is quite peculiar to this animal by a curious formation of tbeir 
genitals are often found to have a superlsetation. 

The food of our hare is chiefly browse of small and tender bushes, and they 
especially love the buds of yellow birch. I have often baited up a score of 
them in two nights by chopping down a birch tree, and limbing it down, and 
among the branches setting my traps. 

hunters depend almost entirely on the hare and muskrat for bait for their 
traps to take larger game. 

I have noticed that the higher up among the mountains I go the larger are 
the hare, and I have no doubt that the atmosphere and even the soil have 
great influence on the native animals. 

The noise of the hare when frightened or hurt is a high note, cut short at 
very frequent intervals, and the voice kept up, and very shrill and very plain- 
tive, sounding like filing a mill saw. They also have a peculiar grunting 
noise that is used when near each other, and in their families to make known 
their wishes to each other. They also stamp with their feet like the domestic 
sheep ; and often resemble, when jumping around the camp, the step of a 
heavy animal. 

I have often had them come into my open camp, when I had nicely 
bivouacked for the night, and, in several instances, jump upon my body, 
causing a sudden fright and leap which sent ** Master Fatty " (as he is 
familiarly called,) away in a hurry. They are always attracted by a camp- 
fire in the night, and we can always,|of a clear night, shoot them by keeping 
awake after all is quiet. ^ 

I have seen the fisher follow and take the hare. One on a certain occasion 
followed down the Richardson Lake about one mile, after they came on, when 
the hare commenced to circle, and the fisher, who was but a short distance 
behind, also continued the chase, but kept inside the circle of the hare, and 
by so doing made quite a gain of the game, and in a very short time was able 
to overcome the hare, of which he ate a portion, and dragged the remainder 
on shore and buried it for future use. 

The Weasel, Puiorius pusilluSf Aud. and Bach, 

This little animal is very common, and doubtless well understood by observ- 
ing people ; yet there may be simple facts about its habits worthy of a passing 
notice. 
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Tbe length ef its body » about eight ioohBS, with ibort legs, loii$; nook, 
large, open ears, small eyes set in the head nearer the nose than the ears. 
Color, in the Bummer, brown above and white under the limbs, while in the 
winter it is white over every part of the body and limbs, with the exception 
of the end of the tail, whioh is always black for about an inch. The length 
of the tail will always reach exactly to the foot of the hind leg if both are 
drawn out straight. 

Its home or common retreat is in piles of loose stone, wood, or other material, 
or in hollow trees, where it brings forth its young of two or sometimes even 
three litters in a year, of from four to t\e at a time, commonly the latter 
number, and which it will delbnd with indomitable courage. They are re* 
markable for their peraeverence and courage, and have been known to attack 
men when in companies of three or four.. 

Their food is commonly mice, but they will devour most all kinds of birds 
and eggs, or at least the brains and blood of birds, which they like better than 
the fleshy part. 

The color of the weasel when changing from brown to white, or vice versa, 
is very prettily variegated. Their voice, or noise, is quite peculiar, and sounds 
like a serpent — a sharp, shrill, compressed sound, quickly repeated two or 
three times. 

We find the weasel everywhere, in the woods as plenty, and perhaps more 
so, than in the farm yard and house. They are uncommon mousers, being 
much more expert than the house oat, and so much smaller in body that they 
can follow their prey in many places where the oat cannot enter. It can run 
up a smooth perpendicular board with facility. 

The enemies of the weasel are chiefly the owl and hawk, and they are often 
obliged to come down after seizing and rising into the air with it, by his 
opening a vein under the wing. 

A larger species of Mustelidss, which is often confounded with tbe weasel, 
and is called in history the '^ Stoat,'' Mustela erminea, is very plenty on high 
mountains in tbe forests in this State. I have often caught them while sable 
hunting. I caught one the past winter. They are full twice the length and 
bigness of the weasel, and subject to the same change of color ; find when in 
the white state are called *^ Ermine," and much used in foreign countries for 
lining and trimming far garments. Of their habits but little is known, except 
that they prey on larger game than the weasel — such as the hare, partridge, &o. 

Thb Canada Ltnz, Lynx Canadensis, Raf. 

This animal is the largest of the wild cat species in this State. Arranged 
in the group by naturalists called ** Feline " (f elides,) and in the order **(^- 
nivora." 

There are about eight kinds of lynx described by naturalists, but they are 
so confused that their histories are of little account. They describe tbe ** Can- 
ada Lynx" for tbe Boreal Lynx and tha Caracal, and so mix them up that it 
IS about impossible to distinguish them oy existing descriptions. 

The Lynx is one of those animals of which the ancients told so many fables. 
That they could see through opaque bodies, and even through stone walla, 
and that their urine often contained a valuable stone called ** iapis lincurius,** 
so tbe old maxim '* Lynx eyed," &o.-^be this as it may, our Lynx has a very 
sharp, large, round eye, and is capable of staring at you for a gre<it length of 
time. Such is however the natural ferocity of this animal that it is believed 
to be impossible to perfectly subdue it. 

This Lynx is about three feet in the length of its body and stands about 
twenty-one inches high ; it has a round head like onr domestic cat, but much 
larger. Its far is long and soft, and changes its color twice in the year. In 
tbe hot months of summer it is dingy reddish grey and when prime, in the 
coldest part of tbe season, it is a beautiful stone grey along its sides and mix* 
ed along its back with long hairs tipped with black, whue underneath it if 
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while, beautifoll J mottled with black spots. Its tiiil is aboat four inches long, 
tipped with black. Its ears stand erect and are quite conspicuous, beinji; tip- 
ped with a tuft of black hair, and on either side of its lower jaw is quite a 
bunch of grey hair mixed with long black hair. 

Dr. Richardson states that the early French writers on Canada, who ascrib* 
ed to this animal the habit of dropping frooi the limbs of trees, on to ths 
backs of ikcr and destroying them by tearing their throats and drinking their 
blood, gave them the name of Loup Cervi&r^ or wolf stag. This animal has 
very long, owl shaped, retractile daws, and four toes on each foot, and the 
bottoms of their feet are covered with fur. Their legs are very muscular. 
And its whole contour denotes great activity. 

Virgil calls the Lynces of Bacchus, ** varica^^^ and in another place allndet 
to the skin of the spotted Lynx, ** Macolasca Lynces.'* 

I think the '* Boreal Lynx '' and our *^ Canadensis'^ are the samo, and one 
animal. The former ranges in northern Europe,- and the latter in North 
America. The Hudson Bay Co., a few years ago* used to export to Europe 
from seven to nine thousand pelts of the Lynx. The most beautiful skins of 
the Lynx are from Siberia, and belong to the ** lupus cervarius,** Buffon 
says that all animals of America are smaller than the same kinds in Europo^ 
and that the Lynx in Siberia is eompared to the wolf, but in America, to the 
wild cat. 

I have been informed of another kind of Lynx in this State, but have never 
seen one of that kind. It is said they live in the open cultivated regions, 
and have no fur on the bottoms of their feet, and are not so thick furred, 
neither so handsome ; but I cannot describe them from personal knowledge, 
and therefore will let them pass. 

Our Lynces breed once a year, and bring forth sometimes two and soma- 
times three at a birth, and like most other carnivorous animals will defend 
their young with their lives. They are not, however, so speedy as most people 
think, and can easily be treed with hounds. When they run they leap and 
strike all their feet together. When this country was first settled, this ani- 
mal was quite troublesome among the sheep and lambs. They went in droves 
and were more bold than when single. The State of New Hampshire now 
pays a bounty of one dollar on their heads. 

When I first moved to the MoUychunkemunk Lake I trapped and killed 
forty-nine of these animals in one hunting season, and since that time have 
killed a great many each year, but have not kept an account of the number. 
I have seen them swimming the lake and they appeared to be good swimmers. 
Will often swim two miles at a time, and about as fast as we can paddle a 
boat. They can be easily trapped when it is good travelling for them on the 
snow, but when the snow is deep and soft they keep in the thick swamps and 
do not travel much. They live chiefly on the rabbit, and when we trap them 
we have to bait them with fresh meat or scent of Assafoetida, or beaver cas- 
tor, of which they are very fond. Their teeth are feline, very long, and 
extremely sharp. They take their prey principally by watching and creeping 
upon it. 1 frequently see their tracks whore they are creeping along very 
slow, and with steps not more than three inches apart, although, when they 
they leap they go from seven to ten feet. 

Gapt. John M. Wilson informs me that be once saw one lying stretched out 
on the limb of a tree direetly over his head, but as he moved quietly along, 
the oat did not seem inclined to attack him. 

I have a preserved specimen of the Lynx before ma now, but I think the eye 
a little too yellow, as the natural color always appeared to me in the living 
animal to be like bright silver ; and after eyeing the creature for a short time, 
and giving it time to grow mad, it increased in size and brightened to somsi* 
thine like livid fire ; and would seem to challenge the nerves of a strong 
ainded hunter to look them out of countenanoe. 

It is my impression that this animal seldom, if ever, aUaeke a man, wfaaa 

18 
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• 

oDJoyiDg the freedom of natare, bat if cornered up, and unable to escape, no 
dc^bt would defend itself to the last. 

Mr. Z. F. Durkee, of Magalloway, killed one of these animals in the Rich- 
ardson farm house, some years ago, in this wise : — The cat was in the wood- 
shed and Mr. Durkee went into the house through the shed and the cat ran 
in ahead of him in hopes of escaping, but he cornered it in the dining room 
and the creature jumped up against the window and before it could recover, 
he struck it down with a oiub he had in his hand. 

Mr. A. P. Gould, of Boston has had several hand to hand fights with this 
animal, and in every instance, I think, has succeeded in conquering the beast ; 
although, at one time, he nearly surrendered to an old male, which had the 
advantage of position, and had it not been for bis knowledge of the manner 
of the animal's attack, and his own superior skill with the knife, he would 
certainly have been overcome. I am not at liberty to give the full details 
now, of this encounter. • 

Mr. Robert Torrey, of Cambrideport, Mass., came near being attacked by 
one of these animals in the summer of 1858, in an old barn between the 
Mollychunkemunk and Mooseluckmaguntic lakes, where he and a few friends 
composing his party were camping for the night. The cat appeared to have 
been concealed somewhere on the beams of the building, and wag not noticed 
by our party until we had got quietly stowed away for the night among the 
old refuse hay on the upper floor. The animal then descended to where we 
lay, not with a bound and a growl, but softly, as if to make sure that we 
were fit for immediate use without cooking. He commenced his operations 
creeping along the floor near our feet, and making a rustling noise in the old 
hay, that set poor Torrey in high dudgeon, and he immediately drew his dirk 
knife and prepared lor a close combat ; but owing to the darkness, and the 
proximity of our bodies, he did not commence offensive operations, and the 
cat escaped. 

The hunter who taught me to hunt when I first came to this country ( Wm. 
H. Leverett, who has since removed to Marquette County, Wisconsin,) fre- 
quently accompanied me to my traps, and I remember at one time, when we 
were following along on our line of traps many miles from human habitation, 
we heard one of these animals screech, and knew by the peculiar sound what 
it was, and this being the second one £ had caught, I was highly excited and 
elated. Leverett, on the contrary, was perfectly cool and collected, and told 
me while we were hurrying along to where the trap was set, that he would 
show me how to kill a Lucivee, (as we called them.) When we came up, 
behold we had a large specimen of the Lynx in a trap ! Leverett immedi- 
ately broke him a stick of dry alder and said : *' It takes but a small stick to 
kill one of these creatures.*' But, said I, **do take a sound stick, for the one 
you have there is rotten.'' Said he, ** it is sound enough." So he walked 
directly up to the cat and struck him over the head, and his stick broke in 
two, and the cat leaped toward him and he jumped backward and at the same 
time caught his foot in some bushes and fell flat on his back, when the cat 
leaped upon him, trap and all, and but for my assistance with the axe, he 
would at least have boen badly scratched, if not entirely done up. 

I think it very foolish for hunters and others to dally with th(»e and other 
wild animals, because they have them in traps and security. L have known 
many instances of hunters losing their game in this way, and even getting 
into bad scrapes. 1 have lost bear and moose and some other game by not 
immediately killing them at the first opportunity. 

I will leave this animal by relatmg my first adventure with one, the first 
one I ever saw. I had been hunting but a few days when I came one evening 
just at sunset, to where I had set a trap a few days before-— this was in town- 
ship No. 4, Range 2d. My trap was gone and I followed on the trail by the 
marks in the mo«s the traps had made. I followed on at a rapid pace for it 
was nearly night and I could but just see the signs in the thick woods. I had 
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gOBe perhaps one fourth of a mile when, comiog quickly out of a thick plaoe 
into an open spot and leaning forward on a dog trot, I was completely knock- 
ed over by the cat, trap, and all, coming against me with a rush, and a spit, 
and a growl, as quick as thought. 1 did shoot the beast, and ever after follow- 
ed on their signs more cautious, but the fright it gave me was never forgotten. 

Thx Beater, Castor Canadensis, Kukl. 

This almost amphibious animal is now chiefly confined to this continent, 
although formerly it was found in many parte of northern Europe and Asi*, 
but has become nearly extinct in those countries. Its body, from the end of 
the snout to the insertion of the tail, is almost three feet long; the tail, or 
caudal paddle, is about one foot long, one inch thick, and five or six inches 
wide, its teeth are two incisors in each jifW, and a vacant space between 
them and the eighc upper and under molars. These incisors are no doubt 
what they chop their wood with, and as they wear shorter by continual use, 
the teeth grow out — for they are from two to three inches long and arching 
in form, and protrude about one-half to three-fourths of an inch outward. 
The fuet have five toes, exterior and posterior ; the forward toes are short and 
close, and the hinder ones long and palmated ; being the only animal of this 
description known in nature. Its body is covered with two kinds of hair, one 
outward coating of hair two inches long and glossy black — the inner coat 
quite thick and downy, like fine silk. Its tail is covered with scales aod looks 
like a fish. The meat of the forward parts of the body tastes like land ani- 
mals, and that of the hinder parts and tail like fish. 

The largest beavers weigh about sixty pounds. The beaver attains its full 
growth at the age of three years, and is supposed to live from ten to fifteen 
years. It breeds once a year, and has from two to six at a birth, and even 
breeds before it attains its own maturity. It goes with young four months^ 
and brings forth about the close of winter. Its food is chiefly vegetable, and 
it will not taste of meat, raw or cooked. In winter it subsists mostly upon 
the bark of green wood which it has laid up in store for this purpose, and it 
is also quite fond offish. The color of the body is a cream brown, intermixed 
with black hair. 

This animal difiers from all other animals in several particulars ; first, it 
has a pair of glandular sacks between the hind legs, (which, I believe, have 
no connection with the organs of generation,) containing a substance quite 
odorous, called castor, (castoreum,) which hunters call *'barkstone." It is 
used extensively in medicine, and is quite valuable; but the castor which 
comes from Europe is esteemed by medical men as by far the most virtuous. 
This substance is worth about one dollar for each sack, and the fur of the 
beaver now commands two and one-half dollars for each skin. Not many 
years ago the skins were sold by weight, and brought one dollar an ounce, 
since that time the beaver hat gives place to the silk hat, hence the difference. 

The savages are said to use the oil of the tail for many diseases, and we know 
they esteem it dressed and cooked, as far above any other food yon can ofier 
them. The second toe of their hind feet is armed with double nails. They 
make a very unequal gait in walking on the land, owing to the sloping of the 
body behind the centre down under tovrards their feet ; and of their hind feet 
standing out, which is an advantage to their progress in the water. They 
are also remarkable for the great appearance of reason they seem to possess. 
They are more shy than the fox, and more knowing than the elephant. They 
are very acute in their scent and hearing, and naturally timid, with no way 
of defence except in flight. They live in the enjoyment of all the blessings of 
life, peacefully ; and no doubt have a way of communing one with the other. 
Their houses and dams have been recently so well described that I will not 
now go into the particulars of them, but only add some new items or ideas 
that I have myself noticed. 
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In the unincorporated Townships of this ooanty, (Oxford,) yoa cannot 
cross a meadow or follow up a valley without discovering the old signs of 
beaver. Their dams on flat land, where there is no current, are always made 
of grass and mad, but where there is a current, sticks and drift wood are 
used. And where the current of the stream is quite strong, the dam is made 
bowing, and presenting a convexity to the tide. Their houses are situated 
immediately above the dam, and are constructed of sticks and branches of 
willow and other wood, with mud and stones, all mixed together without any 
particular method, except to leave a bole to live in. They are built very 
BtroBg and are generally two stories bight, and have a window, or hole facing 
the water up stream, apparently to admit fVesh air. They have holes through 
the chamber floor to escape through, when alarmed. And at such times they 
always slap the water powerfully with their tails, which arouses the whole 
oolony. 1 think this habit of s&pping the water, is not for any particular 
purpose, but merely a habit, notwithstanding others have said that they do 
this while building, to put a finish to their work. They always lay with 
their hind quarters under water, and on their belly, and some suppose this 
gives their tail the fishy taste which it is known to have. 

When swimming, they keep almost an upright position, their heads and 
shoulders being above water. They generally congregate m the month of 
July, and choose their mates and live together until April or May. They 
live from six to ten in a bouse, and their houses, if joined together by one 
partition, never have a passage through. They sink their wood for winter 
lood, by means of stones and mud, and not by any mysterious way, as some 
have supposed. They always choose a locality for colonising where the water 
is deep enough not to freeze clear through. In the spring, the males leave 
their habitations first, and leave the females to take care of their young a few 
weeks, when they all ^oam about during the summer months, regardless of 
their home. They can be shot between sunset and dark, by lying in wait 
lor them, as they take that time to swim out for relaxation. They work 
obiefly in the night. 

Vhey seem to know how high the water will be the coming spring, and build 
their bouses accordingly ; whether this be reason or instinct, it never fails. 
Thev only seem to enjoy their foil powers of reason or intellect, when they 
are living in society, and families, for when they get strayed apart, from any 
cause, and wander off alone, they seem to be as dumpish as a musk rat, or any 
other animal. If a colony gets scattered, it is the opinion of the hunters 
that they never collect to. live together again. 

In our upper rivers there are now many email families of beaver. I saw 
new work on the Diamond river last year, and a hunter informed me of 
beaver, last fall, on the Cupsuptio river, and on the Beamus stream, seven 
miles fVom the upper dam, there were a few, and I met a hunter lost in the 
woods, trying to make his way to hunt them. 

I think beaver now choose very small streams in the deepest recesses of the 
wilderness to build their dams and houses, since they have been so often dis- 
turbed. They remind one of the native Indians. The white man is not 
contented to let either live in peace on the possessions given them by our 
oommon Father. # 

The beaver seems to bo the last of the genus '* Castor,** and they are fast 
dying out, and will soon become extinct. In the year 1745, there were im* 
ported into London and Rouchelle nearly one hundred and fifty thousand 
skins. And in the year 1827, the importation had fallen away to about fiity 
thousand, although four times the greund was hunted over to get them. And 
now there are very few beaver sent to Europe. 

This animal is truly a wonder in the great economy of creation, and pre- 
ionts to our minds the connecting link between instinct and reason, indeed 
the knowledge of the beaver seems sometimes to be far in advance of the 
lower order of the human family. 
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LIST OP REPTILES AND AMPHIBIAN'S POUND IN TfiH 

STATE OF MAINE. 



At our request Dr. B. P. Fogg, Curator of Herpetology in the 
Portland Society of Natural History, prepared a catalogue of all 
the Reptiles and Amphibians found in the State, which was pub- 
lished originally in the Proceedings of the Society. It in new 
reproduced with notes upon their distribution, and a revision of 
the nomenclature of the Progs, Toads and Salamanders, by Mr. 
A. E. Verrill, of Cambridge, approved by Dr. Pogg. Specimens 
verifying all the species may be found in the collections of th« 
Society. The catalogue contains several species not heretofore 

credited to the State. 

k. 

REPTILES. 

TUBTLEB. 

Nanemys guttata, jf^. The yellow-spotted Chelydra serpentina, fifcAmi^. The Snap- 
Turtle. Conimon in the southwest part ping Turtle. Common, 
of the State. Glyptemys insculpta, jlg. The Wood 

Ohryaemys picta. Gray. The Painted Turtle. Common except in extreme 

Turtle. Common. eastern part of the State. 

Ozotheca odorala. Jig. The Mud Turtle. Cistudo Virginea, ^g. The Box Turtle. 

Quite common. Only one specimen found. 

Savbia. 
Solncus fasoiatus, Linn. The hlue- tailed Lizard. Rare. 

C. B. Adami. 

Sbrpents. 

Eutainia sirtalis, B. if G. The Striped Bascanion constrictor, B. ^ G. The Blade 

Snake. Common. Snake. Rare. In the southwest parts 

E. saurita, B. Sf G. The Riband Snake. of the State only. 

Common. Nerodia sipedon, B. Sf G. The Water 

Storeria Dekayi, B. 8f G. The little Snake. Common. 

Brown Snake. Common. Storeria oocipito-maculata, ^.4* G^* *^o 

Chlorosoma yemalis, B. ^ G. The Green Spotted-neck Snake. Common. 

Snake. Common. Diadophis punctatus, B. Sf G. The ring- 

CrotiUus durissus, Linn. The Banded nesked Snake. Not common. 

Rittlo snake. Rare. In the southwest Ophibolus eximius, B. if G. Tho MOk 

parts of the State only. Snake. Common. 
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AMPHIBIANS. 

Fbogb axd Toads. 

Rana Catesbianua, Shaw, The Bull Frog. B. halecina, Kdlm, The Leopard Frog. 

Common. Hylodes Piokeringii, Hobb, Pickering's 

B.elamitans, Doiui. The yellow-throated Hylodes. Oommon. 

Green Frog. Common. Hyla versicolor, Xrecon^e. The Tree Toad. 

Rana palnstris, I^conte, The Pickerel Common. 

Frog. Bufo Americanns, Lan. The Common 

B. sylvatioa, Leconte, The Wood Frog. Toad. Common. 

Salamandebs. 

Plethodon erythronotos, Baird, The Red- Desmognathus Aiscus, Baird, The Paint- 
Backed Salamander. Common. ed Salamander. Rare. 

P. glntinosus, Tesck. The blae<4potted Spelerpes bilineata, Baird, The Striped 

Salamander. Common. Back Salamander. Common. 

Salamandra opaca. Gray. The Banded Pseudotriton salmoneus, Baird. The sal- 
Salamander. Quite common. mon colored Salamander. 

S. punctata, Lac. The yiolet colored Notophthalmus viridescens, Baird. The 

Salamander. Common. crimson-spotted Triton. Common. 

S. maculata, 6re€n. The brown-spotted N. miniatus, iia/'. The symmetrical Sal- 
Salamander. * amander. Common. 

S. granulata. Hoi. The granulated Sala- 
mander. Bare. « 



ENTOMOLOGICAL REPORT. 



Brunswick, December 28, 1862. 

To the Oenilemen in charge of the Scientific Survey : 

I transmit herewith some instructions about collecting and ob- 
serving the insects of our State, which will, I hope, lead to an 
extended cooperation in furthering the knowledge of the habits and 
forms of our noxious and beneficial insects. 

Very respectfully, 

Your obedient servant, 

A. S. PACKARD, Jr. 
Dr. E. Holmes, 

Prof C. H. Hitchcock, 



HOW TO OBSERVE AND COLLECT' INSECTS. 

Insbcts in General. 

That branch of the Animal Kingdom, known as Articulata, is so 
called from having the body composed of rings, like short cylin- 
ders, which are placed successively one behind the other. In the 
class of Worms these rings or segments, are arranged in a contin- 
uous row, and their number is indefinite. The organs of locomo- 
tion consist of branches of cilia and bristles placed in a row, one 
on each side of the body ; while on the first ring there are slender 
feelers directed forwards and placed around the mouth-opening. 
In the class of Gruatacea this continuity of rings is broken ; and 
there is a definite number, (21) which are gathered into two re- 
gions ; the head-thorax and abdomen. The number of jointed legs 
is also indefinite, the number varying from ten to fourteen. In the 
class of Imects, the number of rings is still more limited, (14,) the 
head is distinctly separated from the thorax, thus forming, with 
the abdpmen or hind-body, three distinct regions. 
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In the Insects again, there are three modes of disposing the 
rings, and their appendages : 

1. Where the number of segments is indefinite, and mach like 
each other in form, supporting both thoracic and abdominal legs ; 
as in the order of Myriapoda, 

2. Where the head and thorax are closely united ; and there 
are eight pairs of legs attached to the thorax alone, as in the 
Arachnida, 

3. Where there are three distinct regions to the body; the 
head, thorax and abdomen, as in the Inaecta, Moreover the true 
insects have three pairs of legs attached to the thorax ; and are 
winged. 

The Myriapods grow by the addition of rings, after hatching from 
the egg ; the Arachnids by frequent raoultings of the skin ; while 
the winged insects pass through a distinct metamorphosis. The 
young insect after being hatched from the egg is called the larva, 
from the Latin term meaning a mask, since it was the ancient be- 
lief that it concealed beneath its skin the form of the perfect insect. 
When full-fed, the pupa-skin rapidly forms beneath the tegument, 
and the insect in that form escapes through a slit in the back of the 
larva. The perfect insect is often called the imago. The larval 
state of insects which resembles worms, has also an analogous 
form to the Myriapods ; so spiders are analogous to Crustacea, 
while reminding us of the pupa state of the winged insects. 

Moreover, worms and Crustacea are, generally speaking, aquatic, 
breathing by gills, while insects are terrestrial and breathe by 
pores in the side of the body which communicates with a complex 
system of air tubes, including tubular blood vessels. 

The order of winged-insects is subdivided into seven divisions, 
occupying an intermediate rank between orders and families, and 

■ 

called by naturalists suborders. Of these the Hymenoptera seem 
to be highest in the scale, and the Neuroptera the lowest. 

Before characterizing these suborders, a few explanations will be 
necessary to understand the terms applied to the different parts. 
In insects as in the higher animals, the parts are repeated on either 
side of the middle of the body, with the exception of the single 
intestinal canal, and the dorsal vessel, which performs the func- 
tions of a heart. 

In this head of a bee here figured we have all the parts connected 
with the function of sensation, and those adapted for seizing and 
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'ra- *■ chewing the food. Two \ATge eyea 

(a) composed of sumeroae facets, 
aad three Btnall eimple eyelets (c) ax- 
ranged in ft triangle on the top of the 
head, and the antennae or feelers, {d) 
composed of numerous joints, are the 
most important aeneol-y organs, — A 
pair of mandibles (/) for grasping, 
often toothed for tearing the food; 
two maxillae (i) for collecting and 
manipulating the food, on the base of 
which is a pair oJ palpi, (h) or touch- 
ers, which are used in conjunction 
with the antenna, as feelers ; together 
with another pair articulated on to the 
labium (I) or so-called under lip, cor 
responding to the labrum or upper lip, 
which is attached to the clypeas {b) ; 
and the labium which is prolonged iuto the' lingua (k) or tongue 
having a pair of rude palpi-like organs called the paraglosatE (m), 
form the organs for seizing and chewing the food. . 

Of the three rings of the thorax, the first (prolhorax) is special- 
ized to support the head ; the second (meao-thorax) carries the 
first pair of wings (primaries ;) the third (meta-tkurax) carries the 
second pair (secondaries ) To each of these three rings is articu- 
lated a pair of fi^fc-jointed legs, of which the last joint or tarsu» 
is divided into five smaller joints, the last terminating in two 
claws. The abdomea contains the viscera, and the organs of repro- 
duction, surrounded, externally, hy several pairs of sheath-like 
pieces in the male, which are in the female united into the oviposi- 
tor and its sheath-pieces. All these parts exist in a rudimentarj 
state in the larva and pupa. 

Hymenoptera, (Bees, wasps, &c.) are known by theii;hard com- 
pact bodies, distinct head and thoras, the small narrow winga 
irregularly veined, and by the possession of a hard ovipositor, often 
forming a poisonous sting. Their transformations are the roost 
complete of all insects. The larva being most generally a white 
footless, helpless grub, partly curved, and rapidly tapering at each 
end. The pupa has the limbs free, contained in a thin silken 
cocoon. The species are all terrestrial. 
19 
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Lepidoptera, (Butterflies and moths,) have the mandibles obso- 
lete, the maxillae greatly prolonged and rolled np between the labial 
palpi ; and soft bodies covered with scales ; and broad, regularly 
veined wings, also covered with dust-like scales. Their transforma- 
tions are complete. The active larvae assume a worm-like form 
with several pairs (1-5) of fleshy false legs besides the thoracic 
ones ; they spin silken cocoons before changing to pupae (chrysa- 
lids, nymphs,) with the exception of the butterflies. The limbs of 
the chrysalids are soldered together, and the abdomen is movable 
upon the head and thorax. Some of the lower families are some- 
what aquatic, feeding on water plants. 

Diptera, (flies) have the mouth parts formed into a kind of pro- 
boscis ; the second pair of wings are undeveloped, being reduced 
to a pair of pedicelled knobs serving as balancers or poisers. Their 
transtormations are complete, the larva being maggots or elongated 
worm-like embryos.* The pupae often change within the skin of 
the larvsB, which serves as a cocoon. The limbs are free. Many 
of the species are aquatic. Here we first find wingless parasites. 

Coleoptera, or beetles, are known by their hard bodies, free and 
well developed mouth parts, and by the first pair of wings being 
hardened into sheaths (elytra) for the protection of the second pair. 
The larvsB called grubs, often have a terminal prop-leg besides the 
thoracic or true jointed legs, and pass by a complete metamorphosis 
to the imago state. The pupae are often protected by a cocoon, 
and have their limbs free. Some of the species are aquatic. One 
family is parasitic but is winged. 

Hemiptera (bugs,) have the mouth parts formed into a sucking 
tube. The first pair are often thickened at the base and laid flat 
upon the abdomen, are thin, somewhat net veined, and inclined 
over the hind body. The transformations are incomplete, as in ihp 
orthoptera. The species are largely aquatic. Some lower groups 
are true wingless parasites. 

Orihopt^a (grasshoppers,) have free mouth parts, and the or- 
gans of nutrition very highly developed. The first pair of wings 
are still partly hardened to protect the broad net-veined hind pair 
which fold up like a fan upon the abdomen. The transformations 
are not complete, the larvae and pupae resembling closely the 
imago, both being active. All the species are terrestrial. 

Neuropiera have the mouth parts free ag^in, the wings large and 
net-veined, the hind pair being often larger than the primaries. 



Their bodies are more elongated than those of other insects. The 
metamorphosis is incomplete, the lavas and pupae closely resemble 
the . imagines, and are both active, and with few exceptions thej 
are all aquatic. The different species present strong analogies to 
ftU of the other suborders. The wingless lower genera present 
more analogies than other insects to the Mjriapods. 

Insects differ sexually in that the female generally has one abdom- 
inal ring less, and in being larger, fuller and duller colored than 
the males, while the males have often marked differences in the 
sculpture and ornamentation. In collecting, whenever the two sexes 
are found united they should be pinned upon the same pin, the male 
being placed highest. When we take one ^ex alone, we may feel 
sure that the other is somewhere in the vicinity ; perhaps while one 
is flying about so as to be easily captured, the other is hidden under 
some leaf, or resting on the trunk of some tree, near by, when every 
bush must be vigorously beaten by the net. Many species rare in 
most places have a metropolis when they occur in great abundance. 
There are also insect years like apple years, when a species is more 
abundant than for three or four years succeeding. The collector 
should then lay up a store, against years of scarcity. 

In different seasons of the year insects are found in different 
stages ; thus there are spring and fall insects, and summer species 
alone. Few insepts hybernate in the perfect state, the species is 
more often represented in winter by the egg, or larva, or pupa. At 
no time of the year need the entomologist rest from his labors. 
In the winter, under the bark of trees and in moss he can find 
many species, or on trees, &c. detect their eggs, which he can 
mark for spring observation when they hatch out. 

He need not relax his endeavors day or night. Mothing is night 
employment. Skunks and toads entomologize at night. Early in 
the morning, at sunrise, when the dew is still on the leaves, insects 
are sluggish and easily taken with the hand ; so at dusk when 
many species are found fiying ; and in the night, when many spe- 
cies fly that hide themselves by day, and many caterpillars leave 
their retreats to come out and feed, and the lantern can be used 
with success to draw them out, the collector will be rewarded with 
many rarities. 

There are species frequenting gardens, lawns, fields and deep 
woods, and swamps and pools, that are not met with iiway from 
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those localities. So there are insects. frequentiDg mountains that 
are not found in the vallies below. More lepidoptera inhabit the 
summits of high mountains than beetles and other insects. In 
Maine there are found species which inhabit the sea coast alone, 
others that abound most on the sandy plains that run back from 
the sea to meet the hills of the interior, and some of the most pro- 
ductive places are those towns situated on the border of the low 
lands and hilly regions of the State. Other species are found only 
in the thick forests of the wild lands. 

Moreover it has been found that two assemblages of insects 
called faunae, people the surface of the State. The one called the 
Canadian fauna comprises a large mass of species that inhabit 
British NT)rth America, the Great Lakes, and the lakes and forests 
of northern Maine, including Eastport and the coast towards Mt. 
Desert. The other assemblage called the AUeghanian fauna^ is 
that which covers the southern half of the StatOybesides New- 
England generally, (except the White Mountain region which be- 
longs to the Canadian fauna,) and sweeps down the Alleghany 
range towards the southern States. The plants of the summit of 
Mount Katahdin belong to a more arctic region still than the Can- 
adian flora ; whether the insects partake of the subarctic character 
remains to be determined. 

Htmenopteba. 

In studying this suborder we must remember that every part of 
the body varies in form in the different genera, forming admirable 
and plain distinctions to characterize the genera. To the form of 
the head and its appendages, that of the thorax and its appendages, 
the wings in the venation of which we can 'perceive at a glance 
those characters which separate genera, andnn the legs especially of 
the fossorial families, where there are found to be great differences, 
the student must look closely. The best specific characters lie in 
the sculpturing and color, but the spots and markings are apt to 
vary greatly. The great differences in the sexes are liable to mis- 
lead the student, and hence large collections are indispensible to 
their proper study. The Hymenoptera are the most numerous in 
species of all the suborders except the Coleoptera. They have 
been less studied in this country than almost any other suborder, 
though so deserving from their interesting habits. Especial atten- 
tion should be paid to collecting the smaller species, and to the 
families of the Chalcididae, the Cynipidae and the Crabronidae. 
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Thej should be pinned through the hard thorax, high up on the 
pin, and numbers should be preserved in alcohol. # 

Their habits should be studied long and patiently, and attention 
be given to rear in the same way as given for Lepidoptera, the 
saw-flies, the gall-flies, &c. The Eurytomae can be found in wheat 
fields, &c., after harvest ; the galls in autumn. 

Apidae, (honey bees, bumble bees, &c.) They are known from 
other families by their bodies being densely hirsute, the mouth 
parts lengthened and partially united to form a kind of proboscis 
that can be folded up out of sight under the head ; and in their 
broad, flattened hirsute hind legs, adapted for collecting and carry- 
ing pollen. They are social, and the species often consists of males, 
or drones ; females, or queens; and imperfect females, of workers, 
improperly called neuters, which are much smaller than the others. 
Apis mellifica is the honey bee, whose complex oeconomy and hives 
are well known. Siebold, a G-erman physiologist, has ascertained 
that the queen and neuters are hatched from fertilized eggs, while 
the drones come from eggs that are unfertilized. There is one 
queen- to a colony or swarm. The workers sometimes lay eggs 
producing males, and there is a difference between them in other 
respects. The humble bees (Bomlms) contain many species, which 
build hemispherical nests of moss under ground in pastures. The 
cells are large, oval and partially separate. There are from fifty to 
seventy in a swarm. The nests are built by the females, of which 
there are several in the spring which survive the winter ; they then 
lay their eggs, which hatch out the workers late in the summer ; . 
soon after another brood of males and females alone, and in the fall, 
still later, a few more of both sexes appear. There are two kinds 
of females ; the earlier born differing in size and producing male 
eggs only ; so also there are two kinds of workers. The remaining 
species are solitary, and consist of males and females only. 

Xylocopa, the Carpenter-bee, has black wings ; it forms a tube 
a foot long, in which it lays its eggs, arranged in successive layers 
ia masses of pollen. 

Megachile, the Leaf-cutter, cuts circular pieces out of leaves, with 
which it makes a honey-tight cartridge-like cell,' which it builds in 
holes excavated in trees and rotten wood. 

Osmia, the Mason-bee, is blueish, and has a circular abdomen. 
It constructs its nest of sand, large enough to hold three to eight 
eells, in crevices in fences. Other species burrow in the sunny 
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side of cliffs or sand banks, or in rotten trees ; while others occupy 
ftead snail shells. 

CoelioxySf with a sharp triangular abdomen, is parasitic, laying 
its eggs in the nests of Megachile, Osmia and other bees. 

Nomada is not hirsute, and in its slender form and gay colors re* 
sembles wasps. It enters the nests of Andrena and feeds on its 
food, hence it is called the Ouckoo-bee. 

Andrena resembles very much the hive bee, though it is s'^aller. 
The Andrenae " are all burro wers in the ground, some species pre- 
ferring banks of light earth, others hard trodden pathways, &c. ; 
their burrows differ in depth, but are seldom less than about six, 
whilst others excavate to nine or ten inches ; at the bottom of each 
burrow is formed a small oval cell or chamber, in which the indus- 
trious female lays up a small pellet of pollen mixed with honey ; 
these little balls are usually about the size of a garden-pea, varying 
somewhat in size in different species.'' Smith, 

Halictus is one of the smallest of thj3 family. AngocMora em- 
braces bees whose bodies are slightly hirsute, and of a rich shiny 
green. 

Mr. Fred. Smith, an English entomologist, says of the economy of 
this genus, that " it is so remarkably different from that of all other 
solitary bees, except of those belonging to the genus Sphecodes, 
that I am surprised it had escaped the researches of my predeces- 
sors, who, like myself, ' have loved to hear the wild bees' hum.' 
It will be observed that the females of Haliclua and Sphecodea make 
their appearance in June, and are to be found from that time until 
late in autumn ; but no males of these genera will be observed un- 
til long after the appearance of the females : my observations on a 
colony of H, morio will serve as the history of the whole genus, 
making allowance for the different periods of their appearance. 
' Early in April the females appeared, and continued in numbers up 
to the end of June ; not a single male was to be found at any time ; 
during the^month of July scarcely an individual was to be found ; 
a solitary female now and then might be seen, but the spring bees 
had almost disappeared; about the middle of August the males 
began to come forth, and by the end of the month abounded ; the 
females suQceeded the males in their appearance about ten or twelve 
days : these industrious creatures began the tasks assigned to them, 
burrowing and forming their nests ; one of their little tunnels had 
usually others running into it, so that a single common entrance 
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served as a passage to several cells, in each of which a little ball 
of pollen was formed, and a single egg deposited thereon ; the 
larvae were usually ten or twelve days consuming it, by which 
time thfey were fully fed ; in this state they lay until they changed 
to the pupaHstate, when they very shortly became matured.' I 
have reared individuals of j?. rubicundua from the egg to the per- 
fect insect ; on the 15th of July I procured cells containing the 
pollen balls, with an egg on each ; in twelve days the larvae were 
full-fed ; the change to the pupa-state took place about the 25th of 
August, and during the first week of September the perfect state 
was acquired. The history of Halictus, therefore, is as follows : 
the males and females appear in the autumn ; the latter being im- 
pregnated, pass the winter in the perfect state, appearing during 
the following season to perform their economy, as detailed above 
in the case of J?, morio,^^ 

All these females of solitary species are found in spring on the 
blossoms of fruit trees, of wild cherries and about fl.owers. 

Vespidae, (wasps, yellow-jacket^. ) The hornet is the Vespa cro^ 
bro of Europe. The group is characterized by the folding of the 
wings, longitudinally. Vespa lives in colonies of three kinds* of 
individuals, constructing complex nests either under ground or 
attached to the branches of trees, consisting of several galleries of 
hexagonal cells, with their mouths downward, connected and sup- 
ported by pedicels, and surrounded by an outer papery envelop. 
The female^ which have survived the winter begin in the spring to 
form their small nests, consisting of a single tier of a few cells, in 
which they lay their eggs and feed the young workers. The males 
and females do not appear until autumn. Reaumur has observed 
that there are two sizes among the males. 

" Notwithstanding the powerful sting of the wasp, it is liable to 
the attacks of ot^ter insects. BhipiphoriLS paradoxus and the larva 
of a Volucella infests its nests, devouring the larva ; as does also 
Anomalon vesparunif and anot&er species of Ichneumon. Dr. Leach 
also mentions that wasps are much infested by Lebia linearU. I 
have also observed a spider sucking a wasp, which it had killed.'^ 
— Westvjood, 

Wasps should, if possible, be collected by thfe whole colony, 
when the individual variation of the three kinds of individuals — the 
males, females and workers — can be studiied. For this purpose 
visit the nests by night, plug up the hole with a sponge saturated 
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with ether or chlorofo]^, and the inhabitaatg cam thus be stifled. 
Or stand by the nest and net the insects as they go to or from the 
hole. Little or nothing is known about these interesting insects in 
this country, and persons who will spend the time can find out 
much that is new to their history. The following genera have bo 
workers : 

The common brown Polistes builds an exposed nest, consistiiig 
of few or many cells arranged in one tier, and attached to leayes 
and twigs by .a short pedicel. 

The solitary wasps, Odynerus and Eumen^, build nests of sand 
glued together and hidden in cavities, hollow branches, &c., and 
they store them with great numbers of caterpillars, flies, larvae of 
beetles, and spiders. Thus it seems that the larvae of the social 
wasps are daily fed with sweets by the workers, while those of the 
solitary species, which have no workers, have a store of insect^ 
food laid up for them by the female. 

The following families are truly fossorial sand-diggers, making 
their holes in 'sunny paths, &c., of which the ants are the most 
familiar examples. Their ovipositor is adapted for stinging, and by 
the poison conveyed into the wound, for benumbing their victims, 
which live for a loixg time half alive, for the larvae to feed upon. 

** Although there is much general similarity in the habits of the 
truly fossorial species, there is considerable diversity in the details 
of their proceedings : thus, whilst Osoybehis conveys its prey by 
means of its hind legs, Pompilus and AmrniopkUa walk backwards, 
dragging it with their mandibles. / Astata, Tachyles, Fsen, Grdbro, 
MeULnus and Gerceris fly bodily and directly forward with it in 
tibeir mandibles, assisted by their fore legs.' Shuckard, From my 
own observations each species appears ordinarily to confine itself 
to its own particular prey. Instances are on record, however, in 
which considerable diversity in the prey of the same species has 
been observed ; this probably arose from the female not being 
able to discover her legitimate prey'; thus Serville ^d Saint 
Fargeau state that Bembex rostrcUa indifferently collects the species 
of Eristalis, Bratiomys, and the larger Muscidae ; but it may be 
regarded as the ordinary rule that each species confines itself to its 
peculiar prey : thus, numbers of the same species of fly or larva 
are found in the same cell, although this must sometimes be a mat- 
ter of difficulty." * * ♦ " The prey is moreover very various, 
•omprising insects of nearly every order ; the Goleoptera, Hem- 
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ipten, Lepidoptera, Hymenoptera, Diptera and spiders, contributing 
to the support of this trttie ; and insects in the larva, pupa and 
imago state are employed for this purpose. The number of iadi- 
vidnals e^plosed in each cell varies according to ths size of the 
species, and of the progeny for whose support it is buried : thus, 
whilst Ammophila sabulosa buried a single lepidopteroua larva, aa 
many as fifty or sixty Aphides are shut up in a single cell by other 
species." Weatwood. 

Crabronidae, sand-wasps. It is this fiunily that many of the 
Syrphns-flies resemble so closely. They have cuboidal heads, 
a somewhat flattenei^ spherical thorax, and a flattened abdomen, 
rarely pedicelled. The fore legs are broad, adapted for digging, 
and they often have a broad, banner-like expansion, to use perhaps 
as a shpTcl, while the hind and middle legs are spined for retaining 
the prey the sand-wasp carries off. The insects are of moderate 
size ; they are found resting on leaves in the sunshine. They occur 
generally rarely, and little is known of the extent or habits of the 
family in this country. Crabro (Fig. 5) lias slender legs, and digs 
into rotten posta, fences, stumps, where it Fis. s. 

makes its nest, provisioning it with cater- 
pillars, flies, &c. Oorytes has been seen 
. protruding her sting into the frothy secre- 
tion of Tettigoniae on grass, and carrying 
off the insect. Oxybelus is a small, stout 
black genus, " its prey conaieta of Diptera, 

which it has a peculiar mode of carrying by the hind legs the while it 
either opens the aperture of its -burrow or else forms a new one with 
its anterior pair. Its flight is low, and in skips ; it is very active." 
Trypoxyhn has a long, club-ubaped abdomen, and is black through- 
out. " Mr. Johnson has detectediit frequenting the holes of a post 
pre-occupied by a species of Odijnerus, and into which it conveyed 
a small round ball, or pellet, containing about fifty individuals of a 
species of Aphis ; this the Odynerus, upon her return, invariably 
turned out, flying out with it, held by her legs, to the distance of 
about a foot from the aperture of her cell, where she hovered a 
moment, and then let it fall ; and this was constantly the case till 
the Trypoxylon had sufQcient time to mortar up the orifice of the 
hole, and the Odynerus was then entirely excluded ; for although 
she would return to the spot repeatedly, she never endeavored to 
force the entrance, but flew off to seek another hole elsewhere." 
20 
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Shuckard.. Oerceris has a long abdomen, with convex rings. It 
is gaily marked with golden yellow. It has not been known to 
use its sting upon its captors. It lays up stores of young grasshop- 
pers and Onrculionidae. ** FhUanthus burrows in hot ss^dy situa- 
.tions, and provisions its nests with hive-bees ; a single individual 
of which, after being stung, is deposited with an egg ; and as each 
deposits five or six eggs, the number of bees destroyed must be at 
least equal to that, if not more considerable, which is most proba- 
ble ; and Latreille counted as many as fifty or sixty females odcu- 
pied in making their burrows in a space of ground one hundred and 
tw-enty feet long." Westwood. • 

This is a most di£Scult family to study. The two sexes differ 
greatly, and are apt to be mistaken for distinct species, and the 
collector is fortunate if he comes upon a " metropolis '' of a species. 
In limiting the species, more value must be placed upon the size 
and sculpture than the coloration, which varies greatly. 

Larridae, This is rather a small group^ having a sessile conical 
flattened abdomen, and with the legs of the females very hirsute. 
They are generally dark in color. They are caught about sand- 
banks. Larra provisions its nests with the caterpillars of small 
moths. 

Bembecidae, We have but two genera, Bembex and Monedula, 
which have large heads and flattened bodies, bearing 'a strong re- 
semblance to syrphus flies from their similar coloration. The 
labrum is very large and long, triangular, like a beak. The species 
are very active, fljang rapidly about flowers with a loud hum. 
*' The female Bembex burrows in sand to a considerable depth, 
burying various species of Diptera (Syrphidae, Muscidae, &c.,) 
and depositing her eggs at the same time in company with them, 
upon which the larvae, when hatched, subsist. When a suflScient 
store has been collected, the parent closes the mouth of the cell 
with earth." "An anonymous correspondent in the Ent. Mag. 
states that B. rosirata constructs its nests in the soft light sea- 
sands in the Ionian Islands, and appears to catch its prey (consist- 
ing of such flies as frequent the sand ; amongst others, a bottle-^ 
green fly,) whilst on the wing. He describes the mode in which 
the female, with astonishing swiftness, scratches its hole with its 
fore legs like a dog. Bembex starsata, according to Latreille, pro- 
visions its nests with Bombylii,^^ Westwood. 

Sphegidce, The mud-wasps are known by their long antennas, 
long hind legs and pedicelled abdomen. They are of large sizse, and 
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are colored black and red, brown and red, or wholly blue or black. 
They are very active, restless in their movements, and have a pow- 
erful sting. Ammophila is locig, slender, with a long, pedicelled 
abdomen, the tip of which is red, and flies and runs on sunny paths 
and about pumps. ** The species inhabit sandy districts, in which 
A. sdlmlosa forms its burrow, using its jaws in burrowing ; and 
when they are loaded, it ascends backwards to the mouth, turns 
quickly round, flies to about a foot's distance, gives a sudden turn, 
throwing the sand in a complete shower to about six inche's dis- 
tance, and again alights at the mouth of its burrow. 

'* Latreille states that this species provisions its cells with cater- 
pillars, but Mr. Shuckard states that he has observed the female 
dragging a very large inflated spider up the nearly perpendicular 
side of a sand-bank, at least twenty feet high, and that whilst bur- 
rowing it makes a loud whirring buzz ; and in the Trans. Ent. Soc. 
he states that he had detected both A. sabulosa and hirsuta drag- 
ging along large spiders. Mr. Curtis observed it bury the cater- 
pillars of a Noctua and Oeometra. St. Fargeau, however, states 
that A. sabulosa collects caterpillars of large size, especially those 
of Noctuae, with a surprising perseverance, whereas A. arenaria, 
forming a distinct section in the genus, collects spiders." ' Westioood. 
Pelopaeus, which is the true mud-wasp, builds in length a row of 
parallel adjoining cells an inch or more long, and enyeloped in an 
outer case of mud or clay, in the corners of rooms, on rafters, &c., 
enclosing in each cell some insect. Pelopaeus coeruleua is our com- 
mon shiny blue " sand-dauber." Pompihis has a short pedicel to 
its abdomen, and very long hind legs. They run very swiftly in 
grass and over sandy places, looking like winged black spiders, on 
which they prey. 

Scoliidae, This group has long, rather narrow hirsute bodies, 
with short, spiny fossorial legs, sessile abdomen, with two promi- 
nent terminal spines in the males, and often lunate eyes. They 
are black, often with bright yellow spots along the sides of the 
hind body. The genus Scolia is very large, often two inches long, 
marked with yellow. It is found in the hottest places about strongly 
scented flowers. It makes deep feui^rows jn sand-banks, provision- 
ing its cells with grasshoppers, &c. Other species are sluggish, 
crowding on stems of grass. Sapyga, known by its unusually nar- 
row body and long, club-shaped antennad, is said to be parasitic on 
bees of the genus Osmta, in whose nests it lays its eggs. 

MuUlHdae, This interesting family is characterized by the females 
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beiog wingless, by the want of the three ocelli on the top of the head 
that other hjmenoptera possess, while the form of the body resem- 
bles the Scoliidad, though more hirsute. They are deep red and 
black, and are solitary in their habits. They belong more to the 
Southern and Middle States, — one species only being found in Mas- 
sachusetts. The females run in hot places, and hide themselves 
quickly when disturbed, whilis the males frequent flowers. They 
take flies by surprising them. The sting oiMutiMa cocdnea in this 
country is said to be very powerftil. This family, in its wingless 
females and structural features generally, leads to the ants, where 
we have three kinds of individuals, as has been noticed in the bees, 
but differing in the workers being wingless. 

FormiddcB. Ants have a triangular head, round eyes, long 
elbowed antennsd and slender legs. Some species have a sting 
like the other fossorial &milies. The males are much smaller than 
the females, and the wingless workers are a little smaller than the 
males. The mandibles in those species that do not themselves 
labor, but enslaVe the workers of other species, are slender and 
smooth, though they are generally stout aud toothed. As in the 
bees, there have been found in some species two sets of workers, 
(a few being of larger size than usual, with very large heads,) which 
are said to make honey in cells, like worker-bees. 

The habits of our ants in America have not been recorded. The 
littlo yellow ant that digs its holes in paths ; the pismires that 
excavate their galleries in stumps ; the ferocious red and brown 
species that raises its hills of sand in woods, or of clay in clayey 
places, and the large Pennsylvania ant nearly an inch long, whose 
colonies we find under boards, &c., are but little known. In col- 
lecting them they should be caught when swarming, that is when 
the winged sexes come out of their holes and fill the air in countless 
hosts. The little yellow ants swarm thus in the second week of 
September on a hot day that we generally have at that time. 
Hundreds of them should be pinned, or better, thrown into alcohol, 
keeping the colonies separate. So also their eggs, with the larvsB 
aad pupae, should be taken ia large numbers. 

Unlike the bees, ants are represented in winter by the workers 
ajone^ the winged sexes only appearing in the summer. After 
swarming, the females lay their minute eggs, and Gould, an English 
observer, says that those destined to hatch the future females, 
males, and workers, are deposited at three different periods. The 
iMTVfi^ ase Uke tho9^ of hymenopt^ra ia generaii b^g footless grubs, 
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short, thick and white. How the larvad are fed and the pnpsB are 
cared for by the neuters, and the habits of ants generally, are fonnd 
in all the books. Sometimes the puped are naked, but generally 
they are enclosed in thin cocoons. 

CkrysidcB. These insects are very different from the ants in their 
oblong compact form, their nearly sessile oblong abdomen, having 
only three to jfive rings visible, the remaining ones being drawn 
within, forming a long, large jointed sting-like ovipositor which 
can be thrust out like a telescope. The abdomen beneath is con- 
cave, and the insect can roll itself into a ball on being disturbed. 
They are green or black. The sting has no poison-bag, and in this 
respect, besides more fundamental characters, the Ohrysis ap- 
proaches the Ichneumon family. They best merit the name of 
" Cuckoo-flies," as they fly and run briskly in hot sun-shine, on 
posts and trees, &c., darting their ovipositor into holes in search of 
other bymenoptera, &c. in which to lay their eggs. Their larvsB 
are the first to hatch and devour the food stored up by other fosso- 
rial bees and wasps. '' St. Fargeau, however, who has more 
carefully examined the economy of these insects, states that the 
eggs of the Ghrysis does not hatch until the legitimate inhabitant 
has attained the greater part of its growth as a larva, when the 
larva of the Chrysis fastens on its back, sucks it, and in a very 
short time attains its full size, destroying' its victim. It does not 
form a cocoon, but remains a long time in the pupa state." 

" lYi the Ent. Mag. has been noticed the discovery of Hedychnim 
bidentulurrif which appears to be parasitic upon Psen caliginosus ; 
the latter insect had formed its cells in the straws of a thatched 
arbor, as many as ten or twelve cells being placed in some of the 
straws. Some of the straws, perhaps about one in ten, contained 
one or rarely two, of the Hedychrum, placed indiscriminately 
amongst the others. Walkenaer, in his Memoirs upon Hdlickis, 
informs us that Hedychrum lucidulum waits at the mouth of the 
burrows of these bees, in order to deposit its eggs therein ; and that 
when its design is perceived by the bees, they congregate together 
and drive it away. " St. Fargeau states that the females of Hed- 
ychrum sometimes deposit their eggs in galls, while H. regium 
oviposits in the nest of Megachile nfiuraria ; and he mentions an 
instance in which the bee, returning fo its nearly finished cell, laden 
with pollofi paste, found the Hedychrum in its nest, which it 
attacked with its jaws ; the parasite immediately, however, rolled 
itself into a ball, so that the Megachile was unable to hurt it ; it 
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however bit off its four wings which were exposed, rolled it to the 
ground and ^hen deposited its load in the cell and flew awaj, 
whereupon the Hedychrum, now being wingless, had the perse- 
vering instinct to crawl up the wall to the nest, and there quietly 
deposit its egg which it placed between the pollen paste and the 
wall of the cell which prevented the Megachile from seeing it.'' — 
Westwood. 

' FroctotrupidcB, JEgg-parasitea, In this family are placed very 
minute species of parasitic Ichneumon4ike hymenopters which 
have rather long and slender bodies, with antennse of various 
lengths, often haired on the joints, while the wings are covered 
with minute hairs and most of the nervures are absent. Here the 
ovipositor has its true function, and its puncture conveys no pain ; 
this may be sai^ of the remaining families of the hymenoptera. 
These minute insects which can scarcely be distinguished by the 
naked eye unless specially trained, are black or brown, and very 
active in their habits. They may be swept off grass and herbage, 
from aquatic plants, or from hot sand banks. They prey on the 
wheat-flies by inserting- their eggs in their larvae, in gall-midges, 
and gali-cynips, and in fungus-eating flies, in which places they 
should be sought. In Europe species .of 2'eleas lay their eggs in 
those of other insects, especially butterflies and moths and hemip- 
ters where they feed on the juices of the growing larvae and pupae 
within the egg, coming out as perfect Ichneumons. 

** Mymar oxmhrum oviposits in the eggs of other insects from 
which the tiny parasite emerges only in the perfect state, a single 
butterfly's egg often nourishing the transformation of many indi- 
viduals." A species of Flatygaster, a short broad geaus, lays its 
eggs in those of the Canker-worm moth just after their deposition. 
It is one twenty-fifth of an inch long. Another species infests the 
eggs of the Hessian fly. Geraphron destructor, which is a larva- 
parasite of the Hessian fly, ia a tenth of an inch long. 

We must have many species of these insects in this country. 
They occur in great numbers where they are found at all. They are 
almost too small to pin, and if transfixed would be unfit for 'study, 
and should therefore be put into homeopathic vials of alcohol. 

Chalddidw, This is also a group of great extent, and like the 
preceeding, the species are of small size ; but they are of shiny 
colors, as the name implies, being often bronzen, or metallic. They 
have also elbowed antennae, and the wings are often deficient in 
nervures. In some genera, including OhaLds the hind thighs are 
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thickened for leaping. Tbe differences betweeti tbe Bezea, gener- 
ally very marked in bymonoptera, are here especially Btf. The laale 
of Eurytoma has tiie joints of the antenneB swelled and furnished 
with long hairs above. Some of the species, such as those of 
Pteromalua, are wingless, and closely resemble ants. 

They infest eggs and larvse. Some species prey upon the 
Aphides, others lay their eggs in the nests of wasps and bees. 
Odb species is known in Europe to consume the intestines of the 
common House Fly. Others consume the larvse of the Hessian 
fly, and those GeddomtficB that produce galls, and also the true gall 
flies (Gynips.) Some are parasites on other Ichneumon parasites, 
as there are species preying on the genns Aphidiue, which is a 
' parasite on the Aphis. So also in Illinois a epecies of Sockeria 
and of Qbfpke are parasitic on a Microgasier, which preys upon the 
Army worm ; and Ghaicia albifrons, Walsh, was bred from the 
cocoons of Pezomachvs, an Ichneumon parasite of the same cater- 
pillar. 

The genus Leucospie is of large size and known by having the 
ovipositor laid upon the upper surface of the abdomen, and by its 
resemblance to wasps. Ewryknaa hordei (fig. 6,) is found in gall- 
like swellings of wheat stalks. The pupee of ^"'' •■ 
this family have often the limbs and wings 
soldered together as in lepidopiera, and the 
larvEe seldom spin a silken compact cocoon as 
in the succeeding family. We have probab y 
in this country a thousand species of these 
small parasites, nearly twelve hundred having 

been named and described in England alone. They are generally 
large enough to be pinned or stuck upon cards ; some individuals ' 
should be preserved in this way, others, as wet specimens. 

IchneumonidcB. The Ichneumon-fly (Fig. t.) represents the most 
extensive family of the suborder as re- pio. t. 

gards numbers. They are long and nar- 
row bodied, with long and straight an- 
tennte; the ovipositor is generally long 
and protected by two sheath-pieces of 
the same length. In those genera that 
have the ovipositor short, the eggs are 
placeil in exposed larvse, while those 
provided with longer ones, such as in the 
figure, are adapted for penetrating into 
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holes under bark, or in creTicee, Ac, and fofr l^ts pnrpose they 
are often ti^o or three times the length of the body. There are 
scarcely any insects which do not suffer ^from the attacks of these 
parasites. They are the best friends of agricultarists. The eggs 
are either laid on the snrface of the larvse, when they eat their 
way inwards ; or the egg being placed within the body of the 
victin], it hatches out and feeds on the fatty issues of the larvsB, 
gradually consuming its life until the parasite turns to pupa, when 
it dies. There may be one large Ichneumon thus feeding within, 
or numbers of them. Thus the caterpillar of Acronycta, found on 
the alder in October, is often seen adhering to the leaf,' preserving 
the semblance of life, while the inside of the body is packed with 
little cocoons placed vertically next to one another. 

Of course Ichneumons abound most in summer when larvae are 
most plenty, when they are found in great numbers on umbellifer- 
ous flowers. But many species appear in April. The species of 
Ophion, with compressed arched yellow bodies, come to light in 
summer. In Europe nearly 2000 species of this family have been 
described. JSvania, with its very short abdomen, Pelecinus, with 
a very long one, which is abundant in summer, represent a small 
family, the Evaniidoe, which lead to the 

Pynipidcet or Gall-flies. The species are of small size, with 
short broad heads, a globular thorax, and short compressed abdo- 
men. With their long slender ovipositor they insert their eggs into 
leaves, &c. which causes by the irritation a hollow swelling on the 
leaves, buds or stalks of plants. Those large swellings on oaks 
imported from the East, known as gallSf have given the name to these 
productions. Galls are of various forms and sizes, and differ with 
the species of gall-fly that produces them. They f,6 s. 

may contain one or several grubs, which are 
small, fleshy and footless, with tubercles in the 
lower surface instead of feet, to move by. The 
eggs incrMse in size as the gall itself enlarges. 
A wingless species in England makes its galls at 
the foot of the oak, beach, &c. Gynip dichloceruSf 
(Fig. 8,) forms long galls in the stem of rose bushes. 

Uroceridos, Boring-sawflies. These rather rare ins.ects pass their 
lives as borers in the trunks of trees. Unlike the previous families 
of hymenopters, their larvae are long, cylindrical, and furnished 
with three pairs of true legs. The saw-flies are likewise cylindri- 
cal and long, and the sides of the body continuous, not being 
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iDsected as usual, whil#the abdomen is btant, and a large saw-like 
ovipoeitor projects from beneath. They are among the largest of 
hjmenoptera. Tremex columba bores into beech trees. Urocerus 
aVncomia and another species is found on pines. Oryasus is a much 
smaller genus with a slender ovipositor. There are but few species, 
and they are fotiud in A ugnst flying about with a loud buzz. 

Tenlhredinidce, Saw-flies. We now come to a family whose af- 
finities are closest to the Lepidoptera. In their bodies the three 
divisions are less marked than usual, they only fly in the warmest 
. days, their larvte have 18-22 legs, and closely resemble caterpillars, 
and like them feed exposed on leaves. The flies are sluggish ; their 
heads are transversely oblong, and the antenna are simple, clnb- 
shaped or feathered. Their wings are folded at rest npon the 
body, overlapping each other somewhat. Their ovipositors are 
toothed tike little saws, with which they bore into the stems and 
leaves of plants to deposit their eggs. The larvce spin compact 
cylindrical oval cocoons. They are found in companies on the 
leaves of the alder and birch, holding on by their tme legs while 
the rest of the body is suspended and curved curiously upwards ; 
or they occur as slimy slugs on the leaves of the pear and rose, 
while others feed on the stems of plants, or construct cases of bits of 
leaves to hide in, like Tineids, or roll up pia. 9. 

a leaf like the PhyganidEe. The large 
solitary larva of Cimhex Americana is 
found partially rolled up, on the elm and 
birch. iopft^rMsaMeii8(Fig. 9, female,) 
feeds on the fir. Selandria vitis and 
rosce feed upon the vine and rose, and 

can be taken when those plants have leaved ont. Many can be 
taken early in summer about alders and willows. 

LGPinonsRA. 
BvUerfiiei are easily distinguished from the bther groups by their 
knobbed antennte ; in the Sphinges and their allies the feelers are 
thickened in the middle ; in the Mo&\a they are filiform and often 
pectinated like feathers. Lepidoptera have also been divided into 
three large groups, called Dinmal, Crepuscular and Nocturnal, 
since butterflies fly in the sunshine alone, most Sphinges in the 
twilight, (many of them fly in the hott^t sunshine,) and the moths 
are generally night-fiierSj though many of them fly in the day time, 
thus showing that the distinctions are somewhat artificial. 
21 
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In studjing these insects the best g^eric diaracters will be 
found in the antennas, the shape of the head parts, the neuration 
and proportions of the wings. Very slight changes in these parts 
separate genera. Size and coloration, which are very constant, 
afford good specific characters. 

The caterpillars, chrysalids and perfect insects, besides being 
preserved dry, should be collected largely in alcohol. In collecting 
them to pin dry we must remember that the least touch will remove 
some of the scales from the wings and bodies, thus injuring them 
for study and spoiling their looks. The collector should have the 
ring net, the beating net, plenty of pill boxes, a large box lined with 
cork to pin his captures into, which should have pinned in the bot- 
tom a sponge saturated with benzine, (which is the cheapest poison,) 
and though after frequent airing the box loses the «trong odor, yet 
there is enough left to keep the specimens from fluttering, until 
more^can be applied at home. This box should be small enough to 
slip into the coat pocket, and with the cover made to open easily 
with one hand. A bottle of alcohol is needed about the person for 
the reception of duplicates, larvsB, &c. Pins of various sizes should 
be' carried in a cushion suspended from the neck or from a button- 
hole. The best insect pin is that of German make. The different 
sizes can be had of F. W. Ghristem, '763 Broadway, and Theodor 
Schreckel, 14 North William street, New York. Two sizes, No. 2 
and 5, which come done up in square packages of five hundred pins 
each, will do for the majority of insects, the larger for butterflies 
and Sphinges, NoctuaB and Oeometras, while for the micro-lepidop- 
tera smaller pins are needed, which will be mentioned further on 
when speaking of them more specially. The net most convenient 
is a sugar-loaf-shaped bag of silken gauze (which can be bought 
as cheaply as muslin or musquito-netting, and does much better,) 
fastened to a margin of cloth sewed previously onto the ring. The 
net should be made a foot and a half deep, attached to a frame of stout 
brass wire twelve mches across, which should be soldered on to a 
tube half an inch or so in diameter, into which a slender stick six feet 
long can be thrust. A light net like this can be rapidly turned 
upon the insect with one hand. The beating net is* stouter and 
made of thick muslin, and fastened on to a short stick. It is used 
for beating bushes and herbage for moths and their larvae. It can be 
also used for collecting all other insects. In this connection should 
be mentioned the water net, (Fig. 10,) which may be round, or of 
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the figure indicated. The ring should be of pi^. lo. 

brass, and the shaHow net be made of grass- 
cloth or coarse millinet. Small aquatic spe- 
cies can be fished up in mud which will strain 
through the net, leaving them to be picked 
up and pinned. When the insect is taken in the bag-net bj a 
dexterous twist of the handle, which throws the bottom over the 
mouth, it should be confined with the other hand with great care, 
and then pinned through the thorax, when in the net. The pin 
can be drawn through the meshes upon opening the net. The pin 
should be thrust through the thorax so that three-fourths of it 
should be below the insect ; care should be taken to preserve some 
uniformity of height from the cork in the different specimens. 
After being pinned the specimen should be handled with a pair of 
curved pincers, whose jaws should be roughened to retain the pin, 
and kept apart by their opposite ends being united, as in the sur- 
geon's dissecting forceps ; or the handles may be large, and a spec- 
ial spring introduced between to keep the branches apart. These 
pincers are indispensable in handling specimens, especially those 
on slender pins. . . 

Some specimens should be preserved as they look when at rest. 
To set specimens a number of setting-boards will be necessary. These 
should be made of soft wood, with grooves or cracks of different 
sizes, in the bottom of which strips of cork, or corn-stalk, or paste- 
board should be fastened, into which the insect's body can be re- 
ceived, while the pins stick through beneath. The surface of the 
board should incline a little tcrwards the groove, as the wings often 
fall down a little after the specimen is dry. The wings can be 
arranged with a needle stuck into a handle of wood, the wings set 
horizontally, and the front margin of the primaries drawn a little 
forward of a line perpendicular to the body, so as to free the inner 
margin of the secondaries from the abdomen, that their form may 
be clearly seen, as in the figure (11.) When thus arranged they 
can be confined by pieces of card, as indi- , Fw. n- 

cated, or by square pieces of glass laid 
upon them* Several days are requisite for 
them to dry thoroughly. Several of these 
setting-boards can be made to slide into a 
frame covered with gauze-wire, to keep 
them from devouring insects, while the air 
may at the same time have constant access to tiiem. 
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Bearing GaterpiUars. The larvee of butterflies are rare ; those 
of moths occur more frequently, while their imagines may be scarce. 
In some years many larvaa, usually rare, at other times occur in 
abundance, when they should be reared in numbers. In hunting for 
caterpillars bushes should be shaken and beaten over newspapers or 
sheets, herbage should be swept carefully, and trees examined care- 
fully for leaf-rollers and miners. The best specimens of moths and 
butterflies are obtained by rearing them from the egg if possible, or 
from the larvaa or pupsB. In confinement the food should be kept 
fresh, and the box well ventilated. Tumblers covered with gau2e, 
pasteboard boxes, pierced with holes and fitted with glass in the 
covers, or large glass jars, are very convenient to use as • cages. 
The bottom of such vessels may be covered with moist sand, in 
which the food plant of* the larva may be stuck and kept fresh for 
several days. Larger and more airy boxes, a foot square, with the 
sides of gauze, and fitted with a door, through which a bottle of water 
may be introduced, serve well. The object is to keep the food plant 
fresh, the air cool, the larva out of the sun, and in fact everything 
in such a state of equilibrium that the larva would not feel the change 
of circumstances when kept in confinement. Most caterpillars 
change to pupse in the fall ; then they should, be covered with 
earth, kept damp by wet moss, and placed in the cellar until the 
following summer. The collector in seeking for larvae should carry 
a good number of pill-boxes, and especially a close tin box, in which 
the leaves may be kept fresh for a long time. The diflerent forms 
and markings of caterpillars should j?e noted especially, and they 
should be drawn carefully, on a leaf of the food plant, and the 
drawings and pupa skins, and perfect insect, bd numbered in the 
same way. Descriptions of caterpillars cannot be too parefuUy 
made or too long. The relative size of the head, its ornamentation, 
the stripes and spots of the body, and the position and number of 
tubercles, aAd the hairs, or fascicles of hairs, or spines and spin- 
ules, which arise from them, should be noted, besides the general 
form of the body. The lines along the body are called dorsal, if in 
the middle of the back, subdorsal if upon one Bide,$lateral and 
ventral when on the sides and under surface, or stigmatal if includ- 
ing the stigmata or breathing pores, which are generally parti-color- 
ed. Indeed, the whole biography of an insect should be ascertained 
by every observer ; the points to be noted are : — 

1. Date, when and how the egg is laid; and number, size and 
marking of the eggs. 
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2. Date of batchiDg, the appearance, food-plant of larva, and 
number of days between each moulting ; the* changes the larva 
undergoes, which are often remarkable, especially before the last 
moulting, with drawings illustrative of these ; the habits of the 
larva, whether solitary or gregarious, whether a day or night 
feeder : the Ichneumon parasites, and their mode of attack. Spe- 
cimens of larv8B in the different moultings should be preserved in 
alcohol. The appearance of the larvae when full-fed, the date, 
number of days before pupating, the formation and description of 
the cocoon, the duration of larvae in cocoon before pupation, their 
appearance just before changing, their appearance while changing, 
and alcoholic specimens of larvae in the act, and drawings illustra- 
tive — ^all these should be studied and noted. 

3. Date of pupation ; description of the pupa or chrysalis ;* du- 
ration of the pupa state, habits, &c.; together with alcoholic speci- 
mens, or pinned dry ones. Pupse should be looked for lale in the 
summer or in the fall and spring, about the roots of trees, and kept 
moist in mould until the imago appears: 

4. Date of the insect's escaping from the pupa, and method of 
escape ; duration of life of the imago ; and the number of broods in 
a season. Labels for alcohol may be written in pencil on paper, or 
in ink on parchment. 

FapilionidcB. The Swallow tails are at once known as being our 
largest butterfles, and by their having the hind wings produced into 
a tail-like appendage. The yellow Papilio Twmus flies in June 
and July, through woods and about lilacs. Its larva feeds on the 
apple, and wild thorn. It is green, with two eye-like spots on the ' 
thorax. P. asterias, the Parsnip Papilio, flies in August about wild 
parsnip, which grows by river sides ; and is found upon the culti- 
vated species. It is dark blue. The larva is yellow, striped and 
spotted with black. When sailing free on their wings it is almost 
impossible to capture them. The larvae when irritated, push out a 
V-shaped yellow organ from the head. 

Fieridce. (White or Sulphur Butterflies.) Pieris oleracea, is 
white with rounded secondaries or hind wings. It feeSs on cab- 
bages and turnips. Its larvae are hirsute, green, tapering towards 
each end of the body, and feed on grass. Those of Golias Philodice 
are green and smooth. This is our coipmon " Sulphur Yellow,'' 
abounding in roads. 

NymphaMdce. Argynnia is known by the under side of the wings 
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being covered with silvery spots, while the larvaB are spined, as are 
those of Vanessa and Grrapta, whose species are the earliest to ap- 
pear in spring. F. aniiope is the large purple species that flies from 
March to October; its gregarious larva© feed- on the willow and 
elm. Oraptaprogne with notched red and brown wings, is com- 
mon in May and September, in woods and about houses ; its 
solitary larvae feed on the currant. G. comma inhabits the north- 
ern part of the State. All the species have silvery comma -or 
semicolon-like markings on the under surface of the secondaries. 

Satyrus has the wings broad and rounded, with eye-like spots 
near the outer margins, and it is of a soft brown color. It is seen 
it flies, rising and falling gracefully over fields arid through 
woods. 8. eurythris inhabits pine woods. It flies towards the 
last of June, and is the first species of the genus to appear. The 
others are August species. S. aiope flies in fields about clumps of 
golden rod, 8, canthus by rivers and in low places. NeonympJia 
semidea is found only on the summit of Mt. Washington. It must 
be looked for upon Mt. Katahdin. The larvae are smooth green, 
often striped, with forked tails, and feed on grass. They are rarely 
found and should be especially sought for. By their larval forms 
and skipping flight these wood Satyrs lead to the small sized — 

LycaenidcB. Lycaena Americana is our common little copper but- 
terfly. Its larva is green, oval, flattened, and feeds on sorrel. The 
pupa is short and thick, and is fastened by a loop to the under 
surface of stones. 

The Azure butterflies Polyommatus pseudargioliis, and P. comyn- 
(as and P. lucia, are pretty species which occur frequently in May, 
and sometimes in April, on sunny days. Gomyntas is an August 
species and has not been found in Maine yet. Tkecla contains 
coppery brown species with a slight tail to the secondaries, which 
fly early in forests. 2\ mopsus and niphon are our two common 
ones ; they may be easily captured when alighted in paths. Our 
largest one is T, falacer, which has an orange colored spot on the 
inner angk of the secondaries, and two unequal tails. It is rare 
and found in August. 

We come now to butterflies with stout bodies, and large heads, 
whese antennae have the knob as if untwisted and bent to one side, 
approaching the form of the antennae of the Sphinges. Moreover 
their flight is swift and strong, while they generally skip with a 
jerking flight. Their colors are a soft rich brown, with yellow 
square spots. Such are the — 
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He^eriadcB or Skippers. The p*een caterpillars have large 
headS; and taper rapidly towards either end. They are solitary, 
feeding within rolled up leaves, as the Tortrices, or exposed on the 
surface. " Their chrysalis are generally conical, or tapering at 
one end, and rounded, or more rarely pointed, at the other, never 
angular or ornamented with golden spots, but most often covered 
with a bluish white powder or bloom. They are mostly fastened 
by the tail and a few transverse threads, within some folded 
leaves, which are connected together by a loose internal web of 
threads, forming a kind of imperfect cocoon.^' Harris, 

Eudamus ba^yttua, is a very common species. It is of a darker 
brown than usual, with a few small white spots. It is common 
in June and July in paths, and easy to capture. 

Sphingidae, (Hawk Aioths, Humming-bird moths.) These are 
the largest bodied of the lepidoptera. They have narrow thick 
wings which enable them to fly with great rapidity, as they frequent 
flowers at dark or before sunrise in the morning, inserting their 
long maxillae into the flowers like humming-birds, which they are 
often mistaken for. They are found about Lilacs, pinks and honey 
suckles in June and July. Sesia diffinia and Thysbe are smaller clear 
winged moths with flattened bodies and have spreading tufts like 
the tails of humming-birds on the tip of their hind body ; they fly 
in the hottest sunshine, about the flowers of the orchard, of the 
Bhodora, Kalmia, Lilac and Pink, &c. Our smallest and rarest 
species is the EUema Harrim, which lives on pine trees, and is taken 
in their vicinity at flowers. The large Macrosila Carolina is not 
found in Maine. Our largest species is 8. Hnerea ; next to that the 
S, drupiferarum which feeds on the plum ; 5. gordius is our most 
common species in Maine, and feeds on the apple. The larvae are 
large green caterpillars fig. 12. 

with a terminal horn, and 
have the queer habit of 
elevating the head and 
front part of the body, 
(as in Figure 12,) in a 
Sphinx-like attitude. 

GeraUmiia quadricomis has a larva with four short fleshy horns 
on its thorax. It feeds on the elm. By thrusting a pin dipped 
into oxalic acid into the body of the moths they can be quickly 
killed, as also by the fumes of benzine. The larva are found crawl- 
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ing about in Septemberr They descend into the aground and make 
a rough earthern cocoon before pupating. The chrysalis has the 
tongue case detached. 

Smerinthua has notched wings, and the secondaries are ocellated. 
The larvae have triangular heads. S. gemvnatu8 feeds on the apple. 
Deilephila feeds on the Willow herb. 

JSgeriadae, These are small species whose larvae are borers. 
The moths have delicate transparent wings and slender bodies, 
elegant and gaily colored. JEJgeria ciicurbUae feeds upon the 
squash. J^. exiHosa bores in peach trees. These two species 
have the sexes very distinct. The species bear a dose resem- 
blance to some hymenoptera. Trochilium tipuliforme is a slender 
blue species. It bores in the stems of the current, and by 
splitting the stems open in the fall and spring, we -shall find the 
larvae. Towards the last of May they turn to pupae. In the 
middle of July they appear, often abundantly, flying with great 
rapidity about the leaves, like certain hymenopters. They are 
easily caught with the net. The species are rarely met with. 

Zygaenidae. The members ef this family which contains but a 
few New England species, fly in the middle of warm sunny days. 
They are generally blue, with pectinated or nearly simple anten- 
nae, slender bodies, and rather narrow wings, and they are 
covered with fine powdery scales. Frocris americana is a slender 
bodied species, of a deep blue color, and safifron-yellow collar, and 
spreading anal tuft, which feeds on the vine or common woodbine 
(Ampelopsis.) Its larva is short and thick, yellow, with tufts 
of short black hairs across the rings. Those caterpillars of 
genera which approach more to the Lithosians have the body more 
elongated, and thickly covered with whorls of thick set hairs. 
Ctenucha latreiUana has a yellow larva of this description, which 
is found early in summer feeding on grass. In June it makes a 
thin cocoon of hairs, and in the last of July appears in fields, 
flying in the hot sun. It is our largest species, of a dark blue 
color, and with well pectinated antennae. Glaucopis Pholus is a 
smaller species, with serrated antennae, and the base of the wings 
are yellow. It feeds as a larva on lichens, and flies about stone 
walls. 

Bomhycea, Spinners. This handsome family comprises specios 
of the largest and most regal moths. Their thick heavy bodies 
and small sunken heads, and often obsolete mouth parts, pectina- 
ted antennae> broad wings, and sluggish habits, notwithstanding 
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the namerouB exceptions, afford good characters for distinguishing 
them. Likewise the thick hairy larvae, which spin silken thick 
cocoons, and change to short thick pupae, separate this family. 
There are several well marked minor groups, of which the Litho- 
sians, with their slender bodies and wings, simple antennae, and 
slender verticillated larvae, head the group. They are also day 
fliers. Most of the group have narrow wings, such as Deiopeia 
beUa which has bands of white enclosing dark spots on the fore 
wings, and scarlet hind wings, edged without irregularly with 
black. The species of Grocota of uniform pale red, look like Geo- 
metrids, and Nudaria has broad, nearly transparent wings, with 
square thinner spots. 

The Arctlana have thick bodies, and simple or feathered anten- 
nae. Their larvae have whorls of long spinulose hairs, as in the 
*' yellow bears," the young of A. Isabella, the buff brown species, 
which is yellow and black, and curls up and lies on its side when 
disturbed.. The common yellow caterpillar is the young of Spilo- 
soma virginica, a white species found in gardens, in August. 
S, acraea has a partly buff body, its larva is the Salt Marsh Cater- 
pillar. Halesidota has a short thick larva, with raised middle tufts. 
The moths are yellowish with cross bands of spots, often partially 
transparent. They lead to the Dasychira^ or tussock caterpillars, 
which have long pencils of hairs projecting before and behind the 
body. The pretty larva of Orgyia is variously tufted and colored, 
and feeds on garden vegetables. The moths fly in the sunshine in 
September, and resemble Geometrids. The thick and wooly bodied, 
pale yellow crinkled-haired genus Lagoa, leadb to the CoddidicB, a 
most interesting and anomalous group, when we consider the slug- 
like, footless larvae, which are either hemispherical, boat-shaped, 
or oblong with large fleshy spines, 'the moths are small, thick 
bodied, and with antennae pectinated two thirds of their length, 
or they are slender bodied with simple feelers, and resemble closely 
some of the Tortrices. They are very diflScult to raise,, as they 
generally die in confinement. 

The Noiodoniian8 have larvae singularly humped, with naked or 
slightly hairy bodies, having the last pair of prop-legs often pro- 
longed and not often used in locomotion, being when at rest elevated 
over the back. The moths resemble very closely NoctuoB, They 
may be distinguished by their small, sunken heads, feathered an- 
tennso, and often by the tufted inner margin of the primaries. 

22 
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The PlatypterycidcB have broad falcated wings, closely resembling 
the Geometrids, and the larvaB have the last pair of prop-legs united 
and greatly prolonged. The Bomycidae include the Bombyx mori 
s^ or the silk-worm. The Atiicidae are the central group of the fam- 

* ily. The very large, eyed wings and broad doubly pectinated 
antennas of this kingly assemblage of moths, and the large, thick, 
fleshy larv8d with angulated wings, surmounted by scattered 
tubercles, giving rise to a few short hairs, are represented by 
Samia cecropia and promeihea, which have the discal spots trian- 
gular ; Tropaea Luna is the immense, tailed, green species, while 
Telea Polyphemus is brown and has large transparent eye-like discal 
spots. The Ceratocampadde, include Giiheronia regalia and Eacles 
imperialis, which are of gigantic size, and the smaller Saturnia 
Maia and Hyperchiria lo, which have triangular sub falcate prima- 
ries. The larvae are cylindrical and armed with hair bearing tuber- 
cles ; or, as in Dryocampa, they have smooth bodies, with a pair of 
slender horns just behind the head. 

The two species of Clisiocampa, of which Americana and its 
^ larva are here figured, (13 and 14,) represent another small group. 
The leaf caterpillars are most injurious to Fia. i3. 

orchards. The moths fly at light in July. 

The Hepialidae have long, narrow wings, 
with both pairs much alike. Their larv* 
live in the roots and stems of plants. The 
moths come to light in July and August, 
and are rare. Xyleutes rohinice is 
stout bodied, and bores in the locust 
tree. 

Nbctuidae, (Owlet moths.) There 
is great uniformity in the genera of 
this family, which are characterized by their thick bodies, stout and 
well developed palpi, simple and sometimes slightly pectinated 
antennae. The wings are small and narrow ; they fly swiftly at 
night, and are attracted by light. The primaries have almost in- 
variably a dot and reniform spot on the middle of the wing, and 
. they are generally dark and dull colored. The larvae taper tow- 
ards each eyd, and are striped and barred in different ways. • They 
make thin, earthen cocoons. The Acronyctae are light gray spe- 
cies, with haired larvae, and approach the Bombyces closely. The 
Leucaniae are whitish yellow, with naked larvae, such as the Army- 
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worm. The Agrotes or Dart moths have broad tips to the palpi, 
their antennae pectinated, and the spaces between the dot and 
reniform spots dark and conspicuous, The larvae are th^ noxious 
ciUs ioomis. They lead 'to the Mamestrae, which usually have a 
W in the middle of the outer line of the primaries ; they have rather 
broad wings, and are of large size. The larvae are long, cylindri- 
cal and naked. Gortyna, the splndle-worm and its allies, have 
somewhat falcated wings. The Acontians are small, slender bodied, 
often white species, which fly in the day time about flowers. XyUna 
and GucuUia are large dart.moths, with tufted fronts. Plusia is 
marked y^^h silver spots. 

The previous groups of genera have stout, blunt palpi, and narrow 
wings ; but the Gatocalae have broad wings, filiform antennae, and 
long, slender palpi, which reach often beyond the top of the head. 
Moreover, the larvae are elongated, and have fourteen legs, and a 
semi-looping gait, approaching closely to Geometrids. Catocala 
is very large, with gray fore wings, and beautifully scarlet, vermil- 
lion, or black striped secondaries. JErebus odora is a gigantic 
species, dark as night and faintly banded. Edmoptera lunaia and 
allies are similar but much smaller broad winged Noctuae. . 

Noctuae can be taken at dusk flying about flowers, and they enter 
open windows in the evening and night in large numbers, attracted 
by the light within. When lighted on the table under the lamp a 
slight tap with a ruler will kill them without injuring the speci- 
mens. ' In warm, foggy evenings they come in in great numbers. 
July and August are the Ibest months for this family, but many 
species occur only in autumn, while others hybernate and are taken 
early in the spring. "Moths are extremely susceptible of any 
keenness in the air ; a north or east wind is very likely to keep 
them from venturing abroad. Different species have different hours 
of flight. Thus, on a mild and dark November evening Pcecilo- 
campa populi will occupy from seven to ten o'clock, after which it 
will make way for Petasia cassinea, which will fly till one or two 
o'clock in the morning. I have, for experiment's sake, sat up in the 
summer till three o'clock, when the whole heavens were bright with 
the rising sun, and moths of various kinds have never ceased arriv- 
ing in succession till that time. Some of these must come from a 
considerable distance : Scotophila porphyrea, being a heath-moth, 
must come nearly a mile." Bird, 

" In April the willows come into bloom. In the day time they 
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grass laneSi or by rivers and pools in snmmer. Some of the spe- 
cies are day fliers. 

TortricidcB. (Leaf-rollers.) These are small, broad-winged moths, 
which at rest fold their wings, roof-like, over their bodies, fig. is. 
in the form of a triangle, (as in Fig. 18.) They ajre abund- 
ant in June and July, in low bushes, herbage, or on leaves 
of trees, where they can be swegt by the net. The larvae 
are rather thick greenish cater]pillars, which roll up leaves ; 
.their work can thus be easily detected. When disturbed they wrig- 
gle out of the other end of their domicile, and let themselves down 
,i>j a silken thread. Others feed on buds and flowers, such as Loxo- 
tcenia ; while another tortrix Carpocapaa pomonellaf the " Codling 
moth," lays its eggs in the plumage of the young apple, and in 
the fall is found as a white fleshy grub in the core. 

lineidcB, These are the smallest of moths, and are known not 
only by their minute size, but by their narrow wings, often falcate, 
or pointed acutely in both pairs, and edged^ with a long fringe of 
exceeding delicacy. The maxillary palpi are greatly developed, 
]P7hile the labial palpi are of their usual size, and are sometimes 
recurved as in the Pyralidae. 

Grambus and its allies have long palpi and oblong wings, gene- 
rally white and buff yellow, sometimes ornamented with golden 
spots. They fly in grass in great abundance, resting on the spears 
with their heads down. To this group belongs the Bee moth, ( Gal- 
leria cereana) which as a larva eats wax. There are two broods in 
a season. 

Eyponomeuta has long maxillary palpi, and very long antennae, 
closely resembling some of the smaller Phryganids. The Tineids, 
generally, are moths of rare beauty. The family is one of great 
extent, and the species are very destructive to vegetation, and 
have innumerable modes of attack. Thus, Tinea vestianella, the 
clothes-moth, and allied species, construct a case of the fibers they 
eat, and bear it about for their protection. In June the moth 
appears and lays its eggs. Tinea granella make a sUken web of 
the grains they devour. Another species, 
still more destructive in granaries is the 
Angoumois moth, (Anacampsia cereaJella, 
Pig. 19,) which secretes itself within the 
grain, devouring the mealy substance. 

AhicttoB, This is a family comprising a 
few species whose wings are divided into numerous delicately 
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fringed branches. They are found in July and August, in herbage. 
Fterophorus marginidactylus is a common species, and flies in at 
light in July and August, 

For collecting and preserving these minute and delicate moths, 
which are called by collectors, micro-lepidoptera, especial instruc- 
tions are necessary. When the moth is taken in the net, it can be 
blown by the breath into the bottojp. " Then by elevating the hand 
through the ring, or on a level with it, a common cupping glass of 
about two inches in diameter, or a vdne glass carried in the pocket, 
is placed on the top of the left hand over the constricted portion, 
the grasp relaxed, and the insect permitted to escape through the 
opening into its interior. The glass is then closed below by the 
left hand on the outside of the net, and may be transferred to the 
top of the collecting box, when it can be quieted by chloroform." 
Clemens. Or the moth may be collected in pill boxes, and then 
carried home and opened into a larger box filled with the fumes of 
ether or benzine. In pinching any moths on the thorax, the form 
of that region is invariably distorted, and many of the scales 
removed. In searching for " Micros^' we must look carefully on 
the lee side of trees, fences, hedges, and undulations in the ground, 
for they avoid the wind. 

In seeking for the larvae we must remember that most of them 
are leaf miners, and their burrows are detected by the waved brown 
withered lines on the surface of leaves and their **frass'''QT excre- 
ment thrown out at one end. Some are found between united leaves, 
of which the upper is curved. Others construct portable cases 
which they draw about the trunks of trees, fences, Ac. Others bur- 
row in the stems of grass, or in fungi, toadstools, in the pith o£ 
currant or raspberry bushes. ^Mpst are solitary, a few gregarious. 
A bush stripped of leaves and covered with webs, if not done by 
Olisiocampa, (the American Tent Caterpillar,) will witness the work 
of aTineid. Buds of unfolded herbs suffer from their attacks, such 
as the heads of composite flowers which are drawn together and 
consumed by their larv». 

After some practice in rearing larvae it will b^ found easier and 
more profitable to search for the leaf miners, and rear the perfect 
fresh and uninjured moths from them. In this way many species 
never found in the perfect state can be secured. 

In raising micro larvae it is essential that the leaf in which they 
they mine be preserved fresh for a long time. Thus a glass jar, 
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tumbler or jam-pot, the top of which has been ground to receive 
an air-tight glass cover, the bottom of which has been covered with 
moist white sand, will keep a leaf fresh for a week, and thus a larva 
in the summer will have to be fed but two or three times before it 
changes ; and the moth can be seen through the glass without 
taking oflf the cover. Or a glass cylinder can be placed over a 
plant placed in wet sand, having the top covered with' gauze. The 
pupae easily dry up ; they should be kept moist, in tubes of glass 
closed at either end, through which the moth can be seen when 
disclosed. Instead of benzine, powdered and crushed laurel or 
kalmia leaves, which contain prussic acid, is often used instead of 
ether, chloroform or benzine. 

How to set micro-lepidoptera : " If the insect is very small I hold 
it by its legs between the thumb and finger of the left hand, whilst 
I pierce it with the pin held between the thumb and finger of the 
right hand ; if the insect is not very small I use a rough surface, 
as a piece of , blotting-paper, or piece of cloth, for it to lie upon 
and prevent its slipping about, and then cautiously insert the point 
of the pin in the middle of the thorax, as nearly as possible in a 
vertical direction. As soon as the pin is fairly through the insect, 
remove it to a piece of soft cork, and by pressing it in, push the 
insect as far up the pin as is required. 

" For setting the insects I find nothing answers as well as a 
piece of soft cork, papered with smooth paper, and with grooves 
cut to admit the bodies. The wings are placed in the required 
position by the setting needle, and are then retained in their places 
by a wedge-shaped thin paper brace, placed over them till a square 
brace of smooth card-board is placed over the ends of the wings." 
Stainton. Pieces of plate glass are often used instead of card- 
braces. Small slender insects pins No. 19 and 20, are made by 
Edleston & Williams, Crown Court, Cheapside, London. 

DiPTERA. 

North American flies have been but little studied, though so 
interesting and numerous. The different parts of the body vary 
greatly, and often give easy characters for discrimination. Tkus 
the parts of the head, the form and disposition of the nervures 
£^id the intespaces of the wings, give good generic and specific 
differences. Their habits are very variable. Fresh water aquaria, 
consisting of glass jars with a few Vegetables to oxygenate the 



Water, are necei^ftarj for the maiinteiiimce 6f aquatic larvae. If 
qtiantitieB of swamp mud and moss with decaying matter is kept 
in boxes and jars, m\iltitudes of small flies will be hatched out. 
Leaf mining species can be treated as miero-lepidoptera, and earth 
inhabiting larvae, like ordinary caterpillars. Dung,, mould in hoi* 
low trees, stems of plants and toad stools contain numerous larvae 
or maggois, as the young of flies are called, which must be kept in 
damp boxes. 

Flies can be pinned alive, without killing them by pressure, 
which destooys their form ; and numbers may be killed at once by 
moistening the bottom of the collecting box with creosote, benzine 
or ether. Minute species can be pinned with minute No. 19 or 20 
pins, or pieces of fine silver wire, and stuck into pieces of pith, 
which can be placed high up on a large gin. In this way the 
specimen can be handled without danger of breaking. Small 
moUis can be treated in this way. In pinning long legged, slender , 
species, run a piece of card or paper up under their bodies upon 
wbich their legs may expand, and thus prevent their lo^s by 
breakage. 

Of these insects, as with aU others, duplicates in all the stages 
of growth, should be preserved in alcohol, as the minute species 
often dry up unless put in homeopathic vials. 

Ctdiddas, Mosquitoes, Gnats, have the mouth parts produced 
into a proboscis half as long as the insects themselves, which they 
can push into the skin. The females lay their eggs in a boat- 
shaped mass, ,which floats on the surface of tJie water, and in the 
spring the larvae are seen in pools by thousands, jerking them- 
selves up and down in the water, after protruding a star-like respi- 
ratory organ above the surfsCce to obtain a sopply of fresh air. 
The pupae are club-shaped, with very large heads, to which two 
respiratory feeler-like organs are attached. There are several 
generations in a season. A large four-spotted species, {Anopheles 
fuadrimaculatiAs) is abundant very early in spring and late in the 
fall. There are several genera and speeies of this family. 

Tipulidoe. (Daddy-long-legs. Crane-flies. ) The long palpi and 

antennae, slender body and very long logs of the members of this 

family, make them well known. The smaller species' belong to 

the genus CHronomus, which is m«3quito-*like, with feathered 

antennae, and abounds in swannf in early spriag. Their lurae are 

worm-like, of a blood-red colw, $»A are fowUl in .the bottom of 

ponds. 

23 
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Geralopogony like the musqtiito, is a blood-sucker, has the male 
antennaB partially feathered, and the larvee live in mQ^rooms, 
or under the bark of decaying trees. * 

Cecidomyia, Oall flies have slender bodies and yerticillate an- 
tennae, their wings have few nervures, and are placed roof-4ike 
over the body. The female lays her eggs in the stalks of cereals, 
and of stems and leaves, which produce galls inhabited by maggots. 
The Hessian fly does not, however, produce an enlargement of the 
stalk, as is usual. Those species injurious to wheat, &c:, can be 
collected by sweeping the fields in the spring, at evening, when 
they are laying their* eggs. 

Psychoda is a minute genus, with white, broad, oval wings, which 
is found flying about and into, little pools, and in great numbers on 
windows. The larvae live in dung. 

The MycetopMlidcB are of small size, and very active, leaping little 
.flies, which are found in damp places. The larvae are long, nearly 
round, white or yellowish ; they are gregarious, living in decaying 
vegetable matter, fungi, or in dung, one species forming a gall. 
Rhyphus is common on windows ; it has rather broad, spotted 
wings, and the larva lives in cow dung. The large TipulcBf which 
fly all the summer and form a numerous group, live as larvae in the 
mould of gardens, at the roots of willoifrs, and in rotten wood. The 
pupa have the margins of the rings spiny, to be aWe to push them- 
selves along, as do many other Diptera. Other species are aquatic, 
and should be raised in aquaria. CMoneay the snow-gnat, looks 
like a spider) being wingless, and is found in March on the snow. 

The Bihionidos comprise species very injurious from their feeding 
on the roots of grass ; the thorax is stout, and the legs are short. 
B, aUnpennis flies in swarms in June and October, alighting slowly 
on the passer-by. SimuHum, the black fly, has a stout body and 
short legs, often silvery in color. It is aquatic, its larva living on 
the stems of plants. 

Stratiomyidce. The insects of the following families have broad 
bodies, and short, bristle-like antennae, the basal joints being en- 
larged. Those of this family are found among herbage in damp 
places. The larvae live in the water, in decaying subtances or 
dung. 

Tahanidas, Horse-^ies. The parts of the mouth are here again 
converted into a proboscis. The horse-flies are of large size, and 
troublesome from their formidable Mte. Their'eyes are very large. 
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aad the thomx Inrge and obloiig-8qt»«re. Tbey abound in paatores 
and woods. Their larvae liye in the earth. The species of Chrysops, 
the golden-eyed breeze fly, are very troublesome, as they fly about 
one's head unceasingly, striving to alight and draw the blood. The 
following genera represent families of small extent. Anthrax is 
rather broad and flat bodied, with a round head, gaily colored with 
yellow and black, the wings often partially black ; it frequents 
sunny paths, flying with great swiftness. BombyUus has the body 
covered^with long hairs, which gives the genus an oval outline, 
with slender legs. They are exceedingly swift on the wing, and 
are found in sunny paths and glades early in the spring, and can 
only be taken when lighted on the ground. 

LepUa has large palpi, a fleshy proboscis and elongated form. 
Their bodies are often spotted, and the wings also spotted or banded. 
They are found resting on flowers and shaded sides of trees. The 
larvae are footless grubs, which widen graduidly towards the termi- 
nal segment, which has two short appendages. The larva of an 
European species entraps other insects in holes in the sand, like 
the ant-lion, and is three years in coming to *the perfect state. 

Midas is a genus of large size, M, clavatus being b^ded with 
orange, and expanding over two inches. It flies in July and August. 
The larva, according to Harris, is white, cylindrical, tapering before 
and almost rounded behind. Two breathing pores axe situated in 
the last ring but one. The pupa is brown, nearly cylindrical, and 
provided with a forked tail. ' It lives in decayed logs and stumps. 

AaUua comprises several species, which have long, slender bodies, 
a rather stout thorax, and are covered with short, stiff hairs, vari- 
oudy colored. They are rapacious, seizing other insects and flying 
off with them like the sand-wasps. Pra(Ua4)anthu9 pkiladelphdctis is 
a very large, dark species, whieh frequents sunny places. The 
larva of A. sericeus lives on tiie roots of the rhubard plant. It is 
three-quarters of an inch long, cylindrical nearly, and tapering at 
either end. Their pupa cases, with forked taibi, are found sticking 
out of the gpround and the roots. 

Laphria is one of the same family, though the body is much, 
stouter and more densely covered with yellow and black hairs. 
Indeed, in their loud buzz, swift flight and appearance they closely 
resemble bumble bees. They are found in sunny places; preying 
upon other insects. 

ByrphUtcB. These g^ly oolored. flies, so usefiil to agrioulture 
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tnm their habit of {teiiag upon plut lice, an vtiry like the hymeB- 
optera in form and coloration, baTing hemispherical heads, rather 
flattened bodiee, ornamented with yetlov bands and spots ; they 
borer in the hot snn orer and about flowers, resting npon them to 
feed npon their sweets. The eggs are laid amonga gronp of plantlice, 
which hatch oDt footless, eyeless, flattened grnbe, having extensile 
bodies to reach np and grasp the Aphis by no.90. 

their jawa, which are pecuHarty modified for 
Mlzing their prey. They do great damage 'I 
MBong these enemies of Tegetation. TIm 
■pecies of Urittaiia which flies abundaDtly 
in May about the blossoms of gooseberriea 
ami currants, five in ^e water daring their Ieut^ state, aad are 
called rat-tailed maggots. The abdomen o! Covopa is pedonca- 
lated, whilethe thorax is globular Hke Eamencs, a genns of wasps. 

Emipia repreaenta a smidl group of species that are allied in fom 
to the Atilide. They are active flies, and very r^aciosa, seizing 
npon other ineects and sucking ont ttieir jnioes. They often am- 
semblfl in swarms. 

DoHohepus and allies have long legs, and are generally green 
colored, and occur solitary in leaves or in dunp sitoations, or in 
Btunbers flying and running on the sorface of pools and nmning 
brooks, appearing very early in ^ring. 

(Eatridae, (Bot-flies.) In these ffiea, which are of lai^ fdse, the 
rooath parte an nearly obsolete, tlie flies thnaselTefi having thick 
bodies, covered thickly with hairs. The Ay lays her egge npon 
that part of the uiknal from wliioh the larvaie as they hatch out 
may find their way by some means to btitrow in the back M 
stomach of the animal which they infost. Fron thence, when fW 
grown, they escape and pass through their remaiung changes in 
tike earth. These grubs are very thick and soft, being broad ov^, 
with rows of minute spines slong the wings of the body to aid in 
looomotion. The Horse bot-fiy larva is provided with hooks iriiich 
are modified maxillae, to enable it to maintain its position in the 
.fltomach of that aoimal. The Sheep bot-fly larva lives in the frontal 
(dnus ; and that of QSalnia bonis in the back of cattie, forming laagt 
apen tumors. 

Muaddae. The commote Itouse fly, the bloe bottle fly, aad the 
flesh fly, at once recall the appearace of this faiaily, one of great 
•■teat, and ^oh safcdivided by eirtiofliologista. " The larvae are 
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in giemeraL footless, soft remSorm, ringed f;riaim, of a cyliodricid^ 
oonio form, attsnuated in front, and thii^ened and obtuse behind, 
with a hea4 of yariablo form, furnished with two retractile hooks; 
the terminal segmi^t of the body in many, uid also that immor 
diately sneceeding the head, furnished vriib two spiracles, in some 
species inserted npon horn-like appendages. The pupa, which i» 
very unmature in its form^ with a swollen head, is enclosed within 
the contracted and indurated skin of the larva, which sometimes 
assumes the form of an oval^ horny exasticulate mass, but in other 
species retains more of its former appearance." Wesiwood. 

Toc/iina is parasitic npon caterpillars, and destroys gr^t numr 
bers in the same way as Ichnevunons. Some of them are parasitic 
in the nests of bees.. Saroopbaga, the flesh fly, is viviparous, the 
larvae being placed npon the meat by the parent Qj. 

Muaca Gaemr, the blue bottle, and vamUoria^ the flesh fly, lay 
their eggs also upon meat and decaying animal matter, the larvae 
developing with great rapidity. The larvae of the House fly live 
in dung. Anffiomyia raphani is the grub that attacks the radish 
toots. Other species live in onions, turnips, and Uie pidpy parts 
of leaves, and in rotten substances and dung. The species are very 
numerous ; they are rather small and fly feeUy. 

OrUU and allies produce galls in plants, or lay their egp^ in 
fruit, such as raspberries, &e. They are found in shady places ( 
their wings are generally spotted. T^hriUe asleris causes the 
large swellings in the stems of tall asters, Oscinis, in Europe, 
does great damage to cereals by laying its eggs in the flowers of 
grain, the larva afterwards oonsoming the grain itself. Thus bgr 
oolleoting heads of wheat and oomposite flowers and keeping them 
m boxes, &e., item flies may be reared, and mach light thrown 
i^Km their history and modes of attack. Many of these small fltesi 
Vke the sricro-lepidoptera, ape leaf-miners, and eaa scarcely be dis- 
tingoished from them when in the larva state. 

BippoboMfidae, (Spider-Aies. ) These are small, flat-bodied flies, 
of disgusting appearanoe and habits, which by their large clawed 
lags run over the surface of quadrupeds and birds with ^preat 
agility, bnrylng themselves in the fur or feathers. 

Nyol^rilna, or Bat-tick, is a wingless genus, with loi^ legs and 
a S{Hder-like body, «id has . sunilar habits to the Hippobosoidae. 
MeUophoffUB ovis is the 8heep-tiek. ** These singular creatures see 
not prodaeed from eggs» in the utnal waf a«Qsig inseols, but are 
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brought forth in the pupa Btate, enclosed in the egg-shaped skin 
of the larva, which is nearly as large as the body of the parent in- 
sect. This egg-like body is soft and white at first, but soon be- 
comes hard and brown. It is notched at one end, and out of this 
notched part the enclosed insect makes its way, when it arrives at 
maturity.'' This species is probably viviparous, and the larvae 
are hatched within the body of the parent. 

PuUddae, Fleas are but wingless flies, with hard, compressed 
bodies, a long, sucker-like arrangement of their mouth-partS, and 
large hind legs, formed for leaping. Their metamorphosis is com- 
plete, the larvae hatched from eggs laid upon hairs, being worm- 
like, as in flies. They come to maturity in a few days.; spin a sort 
of cocoon, and change to pupae, when the perfect insects appear 
in about ten days. Thus a generation ma^ be produced in a 
month. Diflierent species inhabit man, cats, dogs, &c. Those in- 
festing the lower animals do not pass from one species to another. 

• 

COLBOPTSRA. 

Beetles have been studied much more than other insects ; in this 
country there have been described some 8,000 species, but from 
the difficulty of finding their larvae and carrying them through 
their successive stages of growth, the immature forms of but few 
native species are known. The family forms are easy to distin- 
guish and characterize, the genera are based upon marked changes 
in the different parts of the body, which vary greatly, and some 
of the best characters lie in the relative size of the head pieces and 
those pieces that make up the flanks of the three thoracic rings, 
and the basal joints of the legs. The relative size and the sculpture 
of the body and of the elytra ; and lastly, the coloration, which 
varies much among the individuals, afford good specific characters. 

The most productive places for the occurrence of beetles are 
alluvial loams, covered with woods, or with rank vegetation, where 
at the roots of plants or upon their fiowers, under leaves, logs and 
stones, under the bark of decaying trees, and in ditches and by the 
banks of streams, the species occur in greatest numbers. Grass 
lands, mosses and fungi, the sur&ces of trees and dead animals, 
bones, chips,piece8 of board ahd excrement, should be searched 
diligently. Many are thrown ashore in seap-wrack, or occur under 
the debris of freshets on river banks. Many Garabidae run on 
sandy shore. Very early in spring, stones can be upturned, ants 
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neite searebed, and the waters be sifted for species not met with 
at other times of the year. * 

For beating bushes, a large strong ring-net should be made, witti 
a stout bag of cotton cloth fifteen inches deep. This is a very ser- 
viceable net for many purposes. Vials of alcohol; a lew quills 
stopped with cork, and close tin boxes for larvae and the fungi, 
&c., in which they live, should be provided ; indeed, the collec- 
tor should never be without a vial and box. Beetles should be 
collected largely in dcohol, and the colors do not change if pinned 

*soon after being taken. Goleoptera should be placed fio. 21. 
high up on the pin, (Fig. 21, Curculio,) as indeed 
all insects should. The pin should be stuck through 
the right elytron so that it shall come out beneath or 
between the middle-and hind pair of legs. Small species 
should be pinned with No. 19 and 20 pins, which can 
be afterward mounted on high pins as described for 
flies. Many coleopterists gum small species, under a tenth of an 

. inch long, upon a small triangular bit of card, placing them cross- 
•wise with a cement of inspissated ox-gall, gum arable and water, 
or gum mixed with a little sugar. The first mentioned cement is 
very convenient for mending broken specimens. Specimens thus 
gummed have some of the best generic characters often concealed, 
and hence fine pins seem best to mount them upon. 

The specimens should be neatly set, in their natural postures. 
Some individuals should have their wings expanded to show, the 
neuration. Beetles are best arrayed in boxes lined with cork well 
smoothed and neatly papered, 12 by 9 inches square, and an inch 
and a half deep. These boxes can be put under cover. 

Cidndelidoe. The Tiger-beetle, has a large head, much broader 
than the prothorax, very long jaws, like curved scissors, and long 
slender legs. Their colors are green or darker, with purplish or 
metallic reflection, marked with light dots and stripes. They abound 
in sunny paths, and sandy shores of rivers, ponds, and of the ocean, 
flying and running swiftly. Capture them by throwing the bag 
net quickly over them after they are settled ; when abundant re- 
main still in one place, waiting for them to settle near you, thus 
saving time and trouble. If without a net, throw a handful of 
sand at one, and thus confuse and catch it in its endeavors to 

. escape. The larvae are hideous in aspect : the head is large, with 
long jaws, the thoracic rings large and broad, and the 9th ring has a 
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tabercle and hook, by wfaidt the grab eaa eimb up Us hole, at tiw 
entrance of which it lies in wait for weaker insectfl. Theee holee 
are found in sandy banka frequented by the beetlee. Either dig the 
larvae out» or thrust in a straw, which they will eeize and often 
0affer themselves to be drawn oujt. 

This and the four following families are camiyorotis, benefitifig 
a^culture from the imm^sse numbers of inseets they destroy. 

Carabidos, In this group the head is narrower than the thorax, 
which is throughout as broad ae the abdom^i. The powerful jaws 
are shorter, and not curved as in the Cicindelidae. The body is* 
also flatter and more oblong. They are runners, the under wings 
being oftea absent. Their color generally dull. They run in grass, 
or lurk under stones and sticks, are under bark of trees, and under 
the debris of freshets, in the greatest numbers in spring. Lebia 
is found in Autumn on trees and tope of composite pUnts. Amarn 
feeds on pith and stems of grasses. Others feed on wheat. They 
are often attracted by light. JEiaphm, which is flat, and covered 
with coiurse metallic punctures, runs on the mud flats of rirers, &e, . 

The larvae are found in much the same situations as the beetle 
and are oblong, broad, with the temunal ring armed with two hor- 
ney appendages, and beneath a single tube^ike false leg. T)iey 
are black in color. The larva of CtUasoma ascends trees to feed 
on caterpillars. 

0. scrutator, ( Fig. 22, ) is our moat ^w- ^ 

splendid New England beetle of thk 
jbmily. It has not yet been found 
in Maine. 0, calidum, our common 
golden spotted purple species, digis^ 
holes in fields where it lies in wait 
for its prey. 

DysHcidcB, or Diving beetles, are, 
by their carnivorous habits closely 
allied to the Oarabidae. They are 
aquatic, flattened elliptical beetles, 
with their hind legs ciliated, forming 
a broad surface for swimming. In 
night time they leave the water and fly about. Their larvae are 
ferocious looking objects, and from their long curved jaws, and 
agile and stealthy habits, called Water Tigers. They prey on tad- 
poles and large insects. The beetles are most commonly found in 




aprin^MMl fUl. Tiiej ean be rused, and their habits observed in 
Aquom. 

OyrinidiB, Whirl-gigs, are easily distinguished by theif fiwrm tmd 
habits, being always seen ih groups, gyrating and circling about 
<m the sorfaoe of pools, aad when caught giving out a disagreeable 
milky fluid. Tbeir riiort antennae, short taandibles and two' pak 
of ocelli^ and blaish black colon, distinguish them from other 
aquatic beetles. Like l^e previous family, upon being disturbed, 
they suddenly dive to the bottom, holding on by their claws to 
submerged objects. They carry a bubble of air on the tap of their 
abdomen, and when the supply is exhausted, they rise £ofr more. 
The larvae resemble a small centipede^ with lateral ciliated fila- 
ments, serving as of gans of respiration. 

Sydrapkiloe. Carnivorous as larvae, but when beetles, vegetable 
eaters, and living on refuse and decaying matter ; this family unite 
the habits of the previous mentioned &miliefei, with those of the 
scavenger silphidae, Ac, lliey are aquatic, email, convex oval, 
or hemispherical beetles. Their antennae are short, and their palpi 
are long and slender. The allies of the genus Sphcertumf live in 
excrements of herbivorQus animals. 

SUpkidcd, Carrion or Sexton beetles, are useful in burying 
decaying bodies in which they lay tiieir eggs. Smaller speciec 
live in fungi, Ac. ; other genera live only in caves ; Oatops inhab- 
its ants' nests. Another genus BrcUMrms, has been foui^d from 
Lake Superior to Nova Scotia, about grass roots in wet places, and 
are small shiny insects of graceful form, according to Le Conte. 

The group is distinguished by the knobbed antennae. Their 
larvae are crustaceous, flattened, the sides of the body often serrated^ 
black and of a foetid smell ; or those immersed in the midst of their 
food have weak limbs and soft bodies. The beetles can be caught 
on the wing in warm spring days, or taken at light in summer. 
By placing dead birds and small mammals, &c. in. &vorabk plaeea, 
they are allured in considerabto numbers. 

By the Scydmaenidae which are minute oval shiny Jnrown inieots 
found under stones ne«* water, in ants nests and under bark, ve 
pass to the Fwlapkidae, with diort elytra, much broader tSiaa the 
prothorax and head, with elevate antennae, and palpi nearly m 
long, which are found in spring in moss, or swept kom herbage or 
taken while on the wing, we come to the Staphjfknidm or Kove 
beetles, which are long, linear, black, with lemarkably short elytra, 
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the abdomen beyond haTiag f to 8 Tiaible ringe. Though* some- 
times an inch in length, they are more commonly minute, inhabiting 
wet places under stones, manure heaps, fungi, moss, under the 
iBurface of bark, or leaves of trees. Sottie burrow in sand, others 
form galleries under bark ; Sienus is found running on mud, near 
watdr ; Micfalyfnmik is found at low water mark in sea weedsin the 
larva state. Many species inhabit ants' nests, and should be care- 
fiilly sought for on dewy mornings, under stones and pieces of 
wood, which should be taken up and shaken over a white cloth or 
paper ; or the whole nest should be sifted through a rather coarse 
sieve, when the small beetles will fall through the meshes. 

The larvae resemble the beetles, and are difficult to rear. 

HisteridoB. These beetles are square or oblong, hard, solid, shiny 
insects, black, with the prothorax hollowed out to receive the 
head, which has long prominent jaws. The elytra are usually 
striated. The antennae are elbowed, club shaped, and the legs are 
broad and thin. Others are oval and spotted. They are found in 
excrement and under bark of trees. 

NitiduUdoe. Broad oval or elliptical, depressed, the head also 
received into the excavated prothorax. The three last joints of the 
antennae are gathered into a broad club. Insects of small size, 
and found about rubbish, bones, &Ci Ips has bright colors, often 
red, is one of the larger genera, and is found under bark and on the 
sour ^p of stumps and trees in the spring. Others are found in 
fungi and in flowers. The larvae inhabit similar places. They 
are flattened oblong whitish grubs, the end of the abdomen has four 
horny conical upturned appendages. The pupae are found loose 
in rubbish and decaying wood, saw dust, &c. 

Of similar form and habits is Mycetophagus, and other genera, 
representing families of small extent. 

Dermestidce. Every entomologist dreads the ravages of Der- 
mestea and Anthrenus in his cabinet. The ugly bristly insidious 
larvae which so skilfully hide in the body whose interior it con- 
sumes, leaving only the shell ready to fall to pieces at .any jar, 
can be kept out only with great precautions. Dermesteg lar- 
darius is oUong oval, legs short, black, with the base .of the elytra 
gpray buff, covered by two broad lines. It is timid and slow in its 
movements, when disturbed seeking a shelter, or mimicking death. 
An&urenua rnvsaearum is round oval, with transverse waved lines. 
Us larva is thick, with long bristles, which are largest on the end 
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of the bod J. They est aluo Ibe integameBis of ataffeil ^Moim^is, 
doing great injurj. Boxes and drawers shoald be tight enoQgh to 
keep them ont, or it may be done with camphor or benzine in a 
^ sponge or in cotton. Collections which are much infected should 

1>e baked. 

Byrrkus, which is shorty tiiick convex, is found under fe^ms and 
on leaves. When disturbed it counterfeits death. Larra* long, 
narrow, oblong. By the small group of Byrrhidae we pass to one 
of immense extent, and of great importance to agriculturists from 
the great injury they do as leaf*eaters. . . 

Scarctbeidce, or Lamellicornes, are distinguished by their lamdl<- 
lated antennae, short broad, thick convex form ; their legs are 
fattened, and toothed for the purpose of digging. The tip of the 
abdomen is generally exposed. The males are often armed wit^ 
koms on the clypeus. Colors black, dull or shiny, coppery or gaily 
ornamented. Among them occur tropical insects, such as the 60- 
Kath beetles, which are the largest of insects. Lucanua has iffimense 
jaws ; in the males they are like deer's horns. The larva for^s a 
cbcoon of the chips it has made in boring into decaying trees. The 
larvae are thick, cylindrical, soft fleshy grubs, the abdomen in- 
curved, so that the grub lays on its side, the legs being short and 
weak. They live several years. 

Aphodius is a small semicylindrical genus, flying about ordure in 
spring ; of similar habits is Oeoirupes, a large green or purpHsh 
colored genus. Copris, called Tumble Dungs, enclose their eg^ 
in pellets of excrement. 

MeloUmiha and allies are leaf eaters, which have long-clawed 
le^s to cling on to leaves, where they are found early in summer. 
Their larvae eat the roots of grass, and before transforming, form 
oval eartfaem cocoons. Macrodaciylus, the Rose beetle, is found 
on roses *and rhubarb blossoms in gardens. 

Laahnostema, the June -bug, does much injury to apple and 
cherry trees. The males fly in evening in search of the other sex. 
The large grubs are turned up abundantly in spring, in gardens. 
Skunks feed upon them, and smaller species are eaten by toads, 
indeed many rare species of beetles have been found in the stom- 
ach of toads and insectivorous birds. 

BupresHdoe. Beetles, with elongate, flattened, rery soMd bodies, 
often angulated, the antennae slender and s^rated, legs short. 
The head is rocdved into the excavated prothomx. Colors bifl- 
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^, oftea matellic. On being dislinrb^d, tiie insects drsw np 
legi and feign death, They creep dbwl j, lying in the hot snn, 
and feed on wood, flowers and sap ; being found especially on fir 
trees. They alioald be songht for while sunning ihcmselTes on 
trunks of trees, where they lay their eggs. 

The larvae are also elongated, the thorax is broad, while the 
abdomen may be equally broad, or narrow and cylindrical. They 
are wood borers, and live in this state several years. 

Ohalcophora virginica is common in May and June. Dioerea 
has the tip of abdomen divided. Chrywobaffiris lives in the apple 
tree* 

JEkderidae, or Snapping beetles, are known to many by their 
power of righting themselves when turned on their backs, by 
jerking themselves up into ^e air, sinoe their legs are too short 
to catch hold of the sarfaoe they are upon. They are of a very 
uniform elongate ellipsoid form, somewhat flattened, the head and 
prothoiax rendered very distinct by adepression of tiie base of tte 
elytra. Colors are obscure brown, sometimes green with metaliie 
reflections. 

They frequent the flowers <^ Viburnum, of rhubarb in gardens, 
and are found under baik. The Suonemida are rare, being found 
under bark or on leaves. Alalia ooulatus, is the larger ocellated 
speoies. The larvae are called mre-worms from their long cylin- 
drical i^rm. They feed on the roots of grass, grain, &c., often 
devour turnips, salad, cabbages and pinks, Hving in the interior 
of these stems. Moles devour great quantities of them. Other 
spedes inhabit rottmi stumps. They live several years in this 
state. 

We pass over several smalier groups to the 

Lampyridcdf or Olow worm. They resemble the Elaters, but are 
shorter and broader, and of softer consietenoe. 

The species of JSUycknia are found «arly in spring and fall, on 
trunks of trees, and they winter under the bark. 

The female glow loorm is apterous, and resembles the larvae ; the 
end of the abdomen is lig^t colored, and at night this pcnrtioii 
sheds a brilUant light at its wilL Winged females of other genera 
emitting a bright light, appear on low groands in the evenings, at 
the fliidoHe of Jnne. Drilua is distinguished by the plumose an- 
tSABae. The larvae are flatted, i^ iMi^n of their bodies is ser* 
satod, jmd they are soft aad idack in o»lor. They are eamivorons 



and feed cm Mnuilmf and aie fbund in plao^ &tq«elited by theM 
BMiiiisks, as at tha roots of aMens and willows^ nndw the bog 
moss. 

Eurypalpus LeContniB an anenaly, aince it lives under stones in 
rivers and brooks, being oval hemispberiGal as a larva, the sides of 
the body greatly extended, resembling setee «peoies of critstacea. 
The beetles «ure narrow and rather short. The species of Tei^[>horu8 
live on leaves of pbints, ei^cially the bhrch. They are oamivo"* 
roQS, often feeding upon eaoh ether. 

We pass by the Mahchidce to the 

Cleridcs, which are beetles whose larvae are carnivorotts. l%ey 
are cyUndrical, the prothorax narrower than the head. They are 
fiMt runners, and run libe ants, whic^ they mudi resemble, ovev 
iowers and trees, to feed on the sweets and sap. Trich0d$8 nvU 
ioMi is blue and red, and found on the iowers of Golden rods and 
Spiraea. The narrow long pink*<2olored larvae of Ifiancmmus can 
be fbund under the bark of dead pine trees, where it devours the 
larvae of Mylurgm and Hy^hiuA ; Olerus and allies are found in 
bumble bees' nests. In Europe they have been found infesting the 
iteets of mason bees ( Oamia and MegaehUe,) 

FUnidcB, Tkej ako infest herbariums and museums. They are 
small beetles, of an obsoore brown color, somewhat oval, beUnd 
truncated, the prothorax slender and receiving the head. The aa** 
tennae are long and filiform, and in constant motion when the 
insect walks. Upon being disturbed it feigns death. They are 
fennd about out-houses. FHnits fur has d(me great mischief in 
eating wheat; Arwbms is the Death*tick ; the females strike their 
jaws on the surface of walls, to attract the other sex in the palrkig 
season. The l«rva are also supposed to make the sa|ne noise« 
When about to change to pupae, they construct silken cocoons. 
BoBlri€hu8, lives in fimgi and under bark ; Ci$ in toadstoola ; the 
larvae are fleshy white grubs. 

The IbnebrwrndcB, are apt to he conibunded, l^ beginners, wi1& 
Oarabids, but the prothorax is much narrower than the abdomen, 
and the head is narrower stilL Antennae clavate, feet short, of 
Mack or brown colors. The surfece is smooth, in Ilfnebrio, or 
roughly oormgated in Upis. They are generally found under 
stones, logs, and in toadnitools. T. moUior, the meal worm, is* 
hsUts granaries. Ship bread ia eaten by the larvae, which are 
*' iriM)ut an mch long, of eyUndrie^ and lineal ferai^ very stneeitb 
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and glossy, of afalTons oolor/' Blapa is found in moist places ; 
other genera, nnder bark ; Phaleria, on the sea shore. Boleio* 
phagus, as the name suggests, lives in fungi. 

Passing over several small g^ups we come to the 

MordelUdae, which are wedge-shaped, small, glistening pubes- 
cent black beetles, which occur in abundance on the flowers of 
golden rod and asters, and when disturbed leap like fleas. The 
larvae of MordeUa are found in l^e pith ef plants in autumn, and are 
long, subcylindrical, the sides of the ring^ furnished with fleshy 
tubercles. 

IMoidae. This and the following family are most interesting, 
tiom their parasitic habits, and demand careful study and obherva* 
tion. Mehe cuiffusHcollis, is an inch long, thorax very small, square; 
abdomen large and swollen ; the elytra are small and oval. The 
antennae of the male are crooked in the middle. It is of a deep 
Prussian blue. It feeds on grass in the spring, in the summer it is 
found in the White Mountains, feeding on Glintonia borealis. The 
larva is very different from the beetle, and as found parasitic on 
wild bees, resembles larvae of some Staphylinidae, being oblong, 
flattened; the three thoracic rings abovp, of nearly equal^ size, 
transversely oblong, the head nearly of the -same size/ with short 
antennae ; the legs have very long claws, with an intermediate 
long pad. From the tip of the abdomen proceed two pairs of 
setae of unequal lengtii. They are found living upon bees between 
the joints of the head and thorax, their heads immersed in the dense 
scales of the bee. In Europe this genus has been found parasitic 
on Cetonia. Our Cetonia Inda, and other related beetles should be 
searched for them. The eggs are laid on the ground, and the active 
larvae att^h themselves soon after hatching, to bees, and to the 
Syf'phus flies, and Muscae. 

CarUharis and our Epicauta, secrete cantharidine, of use in phar- 
macy. E, atrata, is found in abundance on golden rod, and it is per- 
fectly black, with long elytra. Bhipiphorua, is parasitic on the 
wasp ; Bipidia on BlaUa amerioana, the cockroach. 

Stylopidiie, The larvae of this most anomalous family are much 
like that of Melve. They are oval in form. The perfect insects 
are not a quarter of an inch long. The elytra are pad-like, while 
the hind wings are greatly developed, expanding broadly, folding 
when the insect is at rest, along the body. They live but a short 
time in the perfect state. " They are parasitic in the bodies of 
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Bpecies belonging to various genera of aenleateHymenoptera ; the 
comparatively large size of these parasites, causes a distension of 
the abdomen of the Hymenopteron affected, and, on close observa- 
tion, the heads of the pupa cases may be seen emerging betireen 
the segments. The head of the papa case of the male is convex, 
that of Hie female is flat ; specimens containing male pupae can be 
kept confined with proper food, until the parasite is hatched. 
Stylops inhabits bees, of the genus Andraena, I have never met 
with specimens. Xenon Peckii, lives in our common wasp PoKsies 
fuscata, I have seen stylopized individuals of OdyneruB quadrtoar" 
nis, and of a large species of Sphez.^' — Le Oonte. Stylops has 
four joints, XenoB^f six joints to the antennae. There is a spe- 
cies of Xenos, only found, thus far, in Nova Scotia, which must 
likewise occur in Maine. They are found at different seasons of 
the year, but mostly in April and May. • They have been taken by 
sweeping grass in August. 

The three following families are of great extent, and do great 
mischief to agriculturists, by the great variety in their ^odes of 
attack upon plants. 

Ourculionidae — (See Fig. 21.) This group is at once recog- 
nized, by having the head lengthened into a long snout, near the 
middle of which are situated the elbowed antennae. Their bodies 
are hard and round, and often very minute in size. The beetles are 
very timid, and quickly feign death. The larvae are white, thick, 
fleshy, legless grubs, with tubercles, instead of limbs, and armed 
with thick, arched, strong jaws. They feed on nuts, seeds, the pith 
of plants, leaves or flowers ; while some are leaf miners, and others 
make galls. Before they transform they spin a silky cocoon. 

Bruchus pisi is short and oblong, it lays its eggs on the pea, 
when in flower, and lives in the pea till the following spring. ' 

Anthribua is parasitic in the body of Coccus. Brenikus inhabits 
the solid trunks of oaks. Apion inhabits the seeds of clover. Hy- 
lobius pales is found under the bark of the pine, where Piasodes shnM 
in all its stages occurs. • Bhynchaenue nenuphar infests the plum. 
Calandra granaria, the grain weevil, is an eighth of an inch long, 
and consumes the interior of wheat. Balahinus forms galls on the 
willow. SoolytuB, Xyhteres and Itmiieus- are cylindrical bark bor- 
ers ; " they form galleries in the bark, or sap wood, often causing 
the disease called fire blight." 

Oeramhycidae, The Longicoms are insects with long bodies, 
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toperiog bdiind; Vbe elytra broader than the proi^orax, the anten- 
aae and le^ very long, and are large hands<nne beetles, often gailj 
emamented. They fly in hot days about woods and timber. 
Oriho9ama c^/Hfidricu/m flies into houses at light in the evening. 
Frtonus, and allies, are large, dull colored, flattened beetles, which 
fly in the evening.' The larva is broad and flattened, the head can 
be drawn in the prothorax ferther than usual. It forms cocoons of 
the chips it makes. Asemum flies in hot days, often in great 
avmbers. 

Oerambyx, and allies, have the antennae very 
long, and are highly colored. They are found 
in trunks of trees, or flying olumsily among the 
leaves. Olytua dpeciomts, bores in ike locust. 
Saperda eandida, (Fig. 23. ) la the apple tree borer; 
A species of Staphylinus is, in Europe, parasitic 
upon one of this genus. Slenocorus putcUor, the 
oak pruner, severs the twigs of that tree, by eat- 
ing the wood under the bark, which the wind 
breaks ofiT. 

Leptura and the neighboring genera, narrow rapidly at the hinder 
portion of their bodies, the antennae are rather short, and they 
occur on flowers, such as Spiraea, &c. Bhagium lineatum has a 
flatted larva which can be found under the bark of pines, in large 
cells formed of its chips, Desmoceren palUatua, the "Purple cloak,'' 
is found boring in the pith of elders. 

ChrysomelidcB, The insects of this family have hemispherical or 
oval convex bodies, with small heads sunken in the thorax, cmd 
live in all their stages on the leaves of plants. The larvee have 
thick bedies, the rings composing it are very convex, and above 
marked with tubercles and thickened deposits ; they are often gaily 
colored. 

Donacia, which approaches the Cerambycidas in its elongated 
body and long antennsB, lives as a larva in the stems of aquatic 
plants ; the pupa is found in silken cocoons attached to the roots 
of the submerged plants. Lema trilineata, which closely resembles 
the squash beetle, devours the leaves of the potato. Gas8ida, or the 
Tortoise beetle, is round, depressed, and yellow. Its larva is broad 
and flattened, with lateral ciliated filiaments, and its abdomen is 
produced into a tail which it holds loaded with its excrement, over 
its back for purposes of conceaUnent and defence. Mispa is a leaf 




tainer, its nfnute larra makiag galleiieft in tiie leases of the apple 
tree, and wUd cherry. Oaleruca viUaia, the sqnai^ beetle, is yel- 
low with black stripes. The different species of HoMca or flea 
beetles, are little, black colored, most hnrtfri insects, which destroy 
yoting tomatoes, turnips, Ac. Several species of {/aUigrapha are 
found on alders, they are oval and richly ornamented with doit 
and curved lines. 

Chlamys, which is an oblong square beetle, has its convex sor- 
face most curiously corrugated ; as a larva it lives in a cylindriegl 
case on the sweet fern. 

Cocdnellidae (Lady bugs.) They are hemispherical, generaHy 
red or yellow, with round or lunate black spots. ChilocafiM is 
black with yellow dots. The eggs are laid, often, in a group ef 
plant lice, or Aphides ; as soon as hatched the larvae devour them. 
When about to turn to pupae, they attach themselves by j.^^ ^ 
their terminal rings to the leaf they are upon. The beetle 
is as voracious as the larva. In Europe gardeners take w|^ 
. pains to collect and put them on trees infested by lice, 
which they will soon remove. OoccmeUa novemnotata, (Fig. 24,| 
is a common species in gardens. 

OsfHOFTSRA. 

In studying these insects, the proportion of the head, of the pro- 
thorax, of the wings, of the hind legs, and the external genitrf 
parts, should especially be taken into account. The ornamenta- 
tion varies greatly even in the same species, and therefore large 
numbers of individuals are necessary to ensure a proper knowl- 
edge of any species. 

The transformation of grasshoppers need careful study. For 
this purpose their eggs should be sought for, and the development 
of the embryo in the egg be noted ; also the following facts should 
be ascertained : the date of deposition of the eggs ; the manner of 
laying them ; how long before the embryo is hatched ; the date of 
hatching ; how many days the pupa lives ; also so of the pupa 
and of the imago, while the intervening changes should be care^ 
fully observed. Grows and blackbirds feed on their eggs and 
larvae, ftud hens and* turkeys feed greedily upon young and old. 
Ichneumon parasites prey upon them, and also the lower worms, 
such as Filaria, Gregarina and Oordius and red mites, attack them. 
Had wasps provision their nests wfth their young. 

26 
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Orthoftora can be eaaSy pKm^rvei in Btroog alocbol, and can 
afterwards be taken oat and pinned and set at leisure. They can 
be killed with ether or bensine, as coleoptera, without losing their 
Qolors, as they would do, after remaining long in alcohol. They 
should be pinned through alittle triangular spot between the bases of 
the elytra or fore .wings, when the wings can be spread to advan- 
age. They are also often pinned through the prothorax, or through 
the right elytra, asB in coleoptera. In pinning these insects for 
transportation, care should be taken to put in additional pins on 
each side of the abdomen, and in like manner to steady the hind 
legs, which are very apt to fall o£f if too much jarred. 

The different sounds produced by Orthoptera should be carefully 
studied ; every species can be distinguished by its peculiar note, 
and as in different &milies the musical apparatus raries, so each 
family has a characteriatic chirrup, or shrilling, or harsh, grating, 
rasping noise. 

Forficulidcte, Earwigs. Narrow, flaUened insects, veiy unlike 
other Orthoptera, with short wing covers, like the Staphjlinids 
among beetles; terminal ring armed with a pair of very long 
incurved forceps-like homy pieces; nocturnal insects, hiding in 
the daytime between leaves and in flowers, flying about at dark. 
They feed on the corollas of flowers and on fruit ; they will eat bread 
and meat, &c., and are very troublesome in Europe. Our species 
has not yet been found in Maine, though inhabiting other parts of 
New England. An Alpine species lives under stones in Europe. 

BlaUariaef Cockroaches. Also nocturnal, hiding by day, or as 
in the wild species, under stones, &c. They are fond of heat. 
While troublesome from eating garments, &c., they do great ser- 
vice in clearing houses and vessels of bed-bugs, which they prey 
upon. We have several species in New England which should be 
earefnlly sought after. They are found under stones, and are 
smaller than the house cockroach. They are oval, the head round- 
ed and partially concealed, with long antennae. The fore wings 
are thickened, the anal stylets short. Color almost invariably a 
reddish brown. The eggs are laid in large bean-shaped capsuieSy 
which are divided into two apartments, each containing a row of 
separate chambers, about thirty in number, aiid each enclosing an 
egg. Many days are required for oviposition. An English writer 
has stated that in BlaUa and a species of PAosma the larva and pupa 
state are undergone before leaving the eggs, so that the changes 



.raKvvr* log. 

of the hatching belong to the imiigo state* Futttre obserration 
must show whether this be generally the case in this suborder. 
Various Ichneumons feed on the eggs* 

Phasmidae, Walking siiciks. Our New England Diaphomera 
femoraia is four inches long ; linear, wings minute, legs yery long 
and linear, and is found in trees, rose bushes, &c. It is very slug- 
gish and not easily distinguished from the twigs it may be resting 
upon. The eggs of this group are beiud-shaped with scattered dots. 

OryUodea. Crickets are known by their dark colors, depressed 
oblong form, and long anal stylets, and by their long antennae. 
The female has an ovipositor nearly as long as her body. They are 
ground insects and &8t runners. The male chirrups to attract the 
other sex ; the apparatus being a specialieation of the membrane 
and nervures at the base of the wings, so that the rubbing of the 
wings one upon the other produces a rasping-like noise. The eggs 
are laid in cases, and the insects come to maturity in the fall. Our 
oommon black species is the OryUus negledus. 

Gilbert White says of the English cricket: "When the males 
meet they will fight fiercely, as I found by some which I put into 
the crevices of & dry stone wall, where I should have been glad to 
.have made them settle; for though they seemed distressed by 
being taken out of their knowledge, yet the first that got possession 
of the chinks, would seize upon any that were obtruded upon them 
with a vast row of serrated fangs. With their strong jaws, toothed 
' like the shears of a lobster's claws, they perforate and round their 
curious regular cells, having no fore-claws to dig, like the mole- 
cricket. Of such herbs as grow before the mouth of their burrow 
they eat indiscriminately ; and on a little platform which tbey make 
just by, they drop their* dung; and never, in th^ daytime, stk 
iftore than two or three inches from home.'' 

The mole cricket, Chyllotalpa, live in wet, swampy soil, by ponda 
and streams, whene ihey raise ridges, as they make their subterran* 
ean galleries in search of insects. Their fore legs are ads^ted 
Uke those of the mole for diggiag, and are stout and short, much 
flattened, and armed with solid, tooth4ike projections. Their eggs 
are in a tough sack, containing two to four hundred, it is stated. 

"As mole crickets often infest gardens by this sides of cana)S| 
they are unwelcome guests to the gardener, raising up ridges in 
their subterraneous progress, and rendering the walks unsightly. 
If they take to the kitchen quarters,, they occasion great damage 
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among the plants and roots, by destroying whole beds of cabbages, 
young legumes and flowers. When dug out, they seem very slow 
and helpless, and make no use of their wings by day ; but at night 
they come abroad and make long excursions, as I have been con- 
vinced by finding stragglers, in a morning, in improbable places. 

• 

In fine weather, about the middle of April, and just at the close of 
the day, they begin to solace themselves with a low, dull, jarring 
note, continued for a long time without interruption, and not un- 
like the chattering of the fern owl or goat-sucker, but more inward. 

" About the beginning of May they lay their eggs, as I was once 
an eye-witness ; for a gardener at a house where I was on a visit, 
happening to be mowing on the sixth of that month, by the side of 
a canal, his scythe struck too deep, pared off a large piece of tuft, 
and laid open to view a curious scene of domestic economy. There 
were many cavern and winding passages leading to a kind of 
chamber, neatly smoothed and rounded, and about the size of a 
moderate snuff box. Within this secret nursery were deposited*^ 
nearly an hundred eggs, of a dirty yellow color, and enveloped in 
a tough skin ; but too lately excluded to contain any rudiments of 
young, being full of a viscid substance. The eggs lay but shallow, 
and within the influence of the sun, just under a little heap of fresh' 
moved mould, like that which is raised by ants. 

"When mole-crickets fly, they move cursu undoso, rising and 
^ling in curves." White, 

Nothing is known about our New England species, of which we 
have more than in Enrope. 

(Ecanthus niveus, is very flat and broad behind, with long legs, 
and white, colored with yellow ; the female is narrow^ and tinged 
with green. They live on grape vines, tfnd are earaly detected by 
their loud shrilling. They lay their eggs in the stems of plants, 
by perfbrating the stalks with their ovipositor, and they have been 
fbundthus perforating the branches of peach trees ; they also feed 
upon the tobacco leaves. It has not yet been observed in Maine. 

Locustariae, are large, generally broad-winged grasshoppers, 
with long, slender legs. The Katydid bielongs to this &mily. It 
has not yet been found in Maine. But its allies which live in 
bushes and on trees, such as tiie large Phaneroptera augiisHfolia, 
and which make a loud, shrilling noise, are common. 

OeuthopMltLS maculatus, a wingless species, of a dark brown color, 
is common under stones ; in other parts of the country they are 



foQiid in caves. A different speciea from the maculatua xobAhiU 
the island of Grand Manan. 

Acrydii, The common grasshopfiers have lar^e heads, rather 
^hort and thick antennae, thick, compressed bodies, and the pro- 
thorax projects backward conspicnonslj, and is often divided by 
crosswise impressions. The hind legs are stent and thick, adapted 
to the leaping habits of the insects. * 

LocuBta coraUina appears for abont two weeks in Hay in dry 
fields. L. sulphurea and Carolina, the ** qnakers," are fall insecta ; 
BO are the different species of ChJoeaUis, which survive the frosts 
till late into November. They produce their chirrping noise by 
rubbing their thighs on the wing covers. Red mites are frequently 
found sucking the juices beneath the wings. The species of 
Tettix are small, but prodigious leapers^ and are characterized by 
having the prothorax carried out to the end of the abdomen. 
Toads and frogs devour large numbers of grasshoppers. 

Heioptvba. 

This suborder has been greatly neglected ; these insects are not 
the favorites of entomologists. In studying the different groups 
the investigator is aided by the great variation in the general pro- 
portions of the body ; in the shape and relative size of the head 
and its appendages. The species are subject to great individual 
variation, which should caution the student in drawing the limits 
between them.. 

Aquatic species should be taken out by the water-net by thrust- 
ing it under swiming species, or pushing it among submerged grass 
or weeds where small species are lurking. Several species of 
small size are found under logs, &c., in the water. By sweeping 
grass and herbage as for coleoptera in the last part of the summer, 
large numbers occur which can only be obtained in this way. Hy- 
bernating species are found under leaves in hard wood forests. 
The* large carnivorous kinds are found on bushes frequently with 
lepidopterous larvae transfixed on their jaws. 

The soft bodied species of Aphis and allies should be preserved 
in alcohol. These species ^ould be carefully watched for their 
parasites, and can be easily kept in slender glass vials through 
which the insects can be watched. All hemiptera should be pinned 
through the distinct triangular scut^llum in the middle at the base 
of the wings. The minute hard species of Tettigoniae, Thrips and 
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small Capsidae, may be stack upon cards as in the coleoptera. 
When on a collecting tour thej can all be thrown into alcohol, 
and taken out afterwards and pinned and set. 

' I9iripadae. This family has by some anthers been consid- 
to form a distinct order called Thysanoptera. They are minute, 
narrow and flattened insects, very active in their habits, are 
found in flowers, especially composite plants, such as the White- 

• 

weed, and when running over the hand cause a severe itching. 
There are two pairs of long narrow wings without any nerv- 
nres, which are delicately fringed on the margin, and are laid 
one above the other over the body. The month parts are free, 
but the mandibles are like two bristles, the maxillae are flat tri- 
angular, bearing a pair of palpi. These parts are partially nnited 
into a conicle sucker which is folded upon the breast. The pro- 
thorax is largely developed ; the legs are short, and the elongated 
abdomen terminates in several long bristles which are closely 
united together. 

Some species are wingless, being found under the bark of '**• *• 
trees. They closely resemble their larvae (Pig. 26), which 
are found in the same situations as the perfect insects, and 
are distingushed from them by the uniformity of the three 
.thoracic rings, and their similarity to those of the abdomen ; 
by their softer body, and shorter antennae and legs, and the 
want of simple eyes. They are often pale yellow, blood red and 
flesh color. The pupae have " the limbs obscured by a fllm, and 
the wings ei^closed in a short fixed sheath. The antennae are 
turned back on the head, and the insect, though it moves about, 
is much more sluggish than in the other states." 

The species are very injurious to flowers, eating holes in the co- 
rollas, and sucking the sap from the flowers of wheat, in the bot- 
tom of which they hide. 

Cicadidae, commonly called " locusts," are large wedge-shaped 
Insects, with a large broad head, prominent eyes, their ocelli on 
top ; wings transparent with thick veins. The males have a mn- 
sical apparatus beneath the wings on the hinder ring of the thorax, 
which acts like a kettle drum, producing the loud, penetrating, 
shrill sound issuing apparently from trees. Cicada rimoaa, our 
smallest species in Maine, begins to be heard a little before the 
middle of Jun'b. The C. canicularis is larger and comes later, being 
an autumnal species* Mr. Terrill has observed this species in 




Norway layiBg its eggs in the stems of Solidsgo or Golden Bod. 
It made a longitudinal incision with ragged edges into the pith of 
the plant, then with its ovipositor forced its eggs some distance 
down in the pith below the enter opening ; there werie two rows of 
eggs succeeding tho firet single one, each pair diverging ontwarda, 
the lower ends of each pair nearly touchiog each other, and all the 
pairs were placed very near together. The habits of the seventeen 
year locust which does not inhabit Northern New England, are 
well described by Dr. Harris in his Treatise. The young larvae 
feed on l^e roots of the oak and apple, clustering upon the roota, 
and sucking the sap with their beak*like mouth. 

Memibranicidae. Antennae three*jointed ; head broad, with two 
ocelli. The insects of this family assume the most grotesque forms. 
They are great leapers. Oeresa is broad, wedge shaped, green er 
brown color, and two species are found in great profusion in bushes 
in August and September. Different species of EvMia, which are 
often notched upon the back, are found upon the stems of golden 
rods and birches, and closely resemble the surfice they are upon. 
They lay masses of white eggs on the plants they frequent. CIob- 
toptera proteua, convex above and in front and highly colored, is 
injurious to the cranberry in Massachusetts. It is a common Maine 
insect. 

TeUigonidae. — Leaf*hoppers. They pass all their lives on the 
leaves of plants, inserting their beaks into the leaves and sucking 
the sap, thus causing the leaves to wither and also the twigs, pro- 
ducing what is called " Fire-blight,'' having much the same effeofc 
that the Scolytus produces. 

The species of this family are very numerous, and are found 
helping on leaves and herbi^ late in the summer, though a few 
species are among the earliest spring insects. There are soiae 
yellowish species found in moss and grass by the side of pools and 
puddles in woods just as the snow is going off. The eggs are laid 
in autumn to be hatched in the spring. A very abundant species 
on grass, producing what is called ** frog spittle," can easily be 
traced through all its ehanges by frequently examining the frotb 
which surrounds them. T^iHgania vitia is a tenth of an inch long« 
«traw yellow striped with red ; it lays its eggs in summer and 
hides among the dead leaves during the winter. T. rgacLe, a stffl 
smaller species, is found on the rose* As a family these insects 
are characterized generally by theii^ oblong outline, being convex 
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aboTe, the bead aeiiMtwhat triaiigfalMr or creeoeni 6beped» ibe fto^ 
thorax ia largo and of the aaae width aa the body, and the l^^a are 
thickly spined. 

Aphidae. Every thing aboat this extensive groap is of the 
greatest interest, whether it be their structure, mode of gp*owth 
^ habits aud relations to other insects. They have soft oval 
bodies, with two slender tubercles behind, with somewhat square 
heads and long slender sev^-jointed antennae. The beak is often 
half as long as the body. They are generally colored gre^n, and 
often have a soft bloom upon the surface. '' The brief history of 
the gieneral conditions of the devdopment of these insects is as 
ibUows: — In' the early autumn the colonies of plant-lice are com- 
posed of both male and female individuals ; these pair, the males 
then die, and the females begin to deposit their eggs, after which 
they die also. Early in the spring, as soon as the sap begins to 
flow, these eggs are hatched, and the young lice immediately begin 
to pump up sap from the tender leaves and shoots, increase rapidly 
]» size, and in a short time come to maturity. In this state it is 
fi»und that the^whole brood, without a single exception, consists 
golely of females, or rather, and more properly, of individuals 
which are capable of reproducing their kind. This reproduction 
takes place by a viviparous generation, there being found in the 
Individuals in question, young lice, which, when capable of enter- 
ing^ upon individual life, escape from their progenitors, and form 
# new and greatly increased colony. This second generation per^ 
SMS the same course as the iSrst, the individuals of which it is 
composed being, like those of the first, sezlessi or at least without 
any trace of the male sex throughout. These same conditions are 
then repeated, and so on almost indefinitely, experiments having 
shown that the power of reproduction under such circumstanoes 
may be exercised, according to Bonnet^ at least through nine gen- 
erations, while Duvau obtained thus eleven generations in seven 
months, his generations being curtailed at this stage not by a 
finlure of the repi:oductiva power, but by the approach of winter; 
which killed his specimens ; and Kyler even observed that a colony 
•f ApkU DiarUhi, whiofa had been brought into a constantly heated 
room, continued to propag^ate for four years in this manner, without 
ibe intervention of males, and even in this instance it remains to 
be proved how much longer these phenom^a might have been 
eentinued." Dr. Burnett, from .whom we quote, eonsiders this 
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tfiomaloxio way of increase of individuak as a jprocess of bud- 
ding, and that the whole series, like the leaves of a tree, con* 
stitutes lout a single gonerati(M>, which results from the anion 
of the sexes in the previotts fall. Lt has always been supposed 
that the final autumnal set of individuals were males and females 
alone. Hear Dr. Burnett again : " The terminal brood has hither- 
to been considered, as far as I am aware, to be composed exclu- 
sively of males and females, or, in other words, of perfect insects 
of both 'sexes. I was surprised therefore on examining the in- 
ternal organs of the non-winged individuals, to find that many of 
these last were not females proper, but simply the ordinary gem* 
miperous form. Moreover so great was the similarity of appear- 
ance between these two formfih— true females and gemmiperous 
individuals — that they could be distinguished only by an examiniv- 
tion of their internal genitalia.'' 

Aphides, (Fig. 26,) are found upon every part of ^^®- ^' 

plants. Some species which are wingless, are 
found on the roots of plants, others on the stems 
or twigs, others roll up leaves, or form gall-like swellings on 
leaves ; the grain aphis sucks the sap of the kernel. Ants are 
fond of the sweet excretions from the abdominal stylets, and 
often keep them captives in their nests like herds of cattle. SyrphMS 
flies, and CoccineUae, keep them within proper liinits innatursw 
Minute species of AphAdius, small Ichneumons, kill larger numbers 
than we imagine. " When an aphis has received an egg from one 
of these parasites, it quits its companions and fastens itself by ita 
ungues to the under side of a leaf, when it swells into a globular 
form, its skin stretched out and dried up, and in a short time the 
perfect paramte escapes by a circular hole, the mouth of which 
sometimes remains like a trap door*'' 

ErioBoma lanigerum, the American blight, a wooly or cottony cot«> 
ered species, feed on the siqp wood of the apple. 

Coccidae, or bark licet, are scale-like in form like miniature oyster 
shells, and live on the bark of treesi or upon the roots. The males 
alone are winged and pass through the usual changes, while the fe» 
male only increases in size, preserving its scale like form. "Early in 
spring the bark lice are found apparently torpid, sitiuited longitud* 
inally in regard to the branch, the head upwards, and sticking by 
their flattened inferior sui&ce dosely to the bark. On attempting 
to remove them they are generally crushed, and there issues from 
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the body a dark colored fluid. Bj pricking them wiCh a pin, thtfy 
can be made to quit their hold, as I have often seen in the 
common species, Coccus Hesperidum, infesting the myrtle. A lit- 
tle later thi3 body is more swelled, and, on carefully raising it with 
a knife, numerous oblong eggs will be discovered beneath it, and 
the insect appears dried up and dead, and only its outer skin 
remains, which forms a convex cover to its future progeny. Un- 
der this protecting shield the young are hatched, and, on the 
approach of warm weather, make their escape at the lower end of 
the shell, which is either slightly elevated or notched at this part. 
They then move with considerable activily, and disperse them- 
selves over the young shoots or leaves.'' Harris. 

The cochineali8 prepared from the coccus that lives upon the cac- 
tus. In Canada a dye of equal value has been prepared to some 
extent from a native species of this genus. The minute scales 
secreting wax that cover certain species in the East Indies, enable 
the natives to prepare the different varieties of shellac. 

The preceding families belong to the order Bemoptera of many 
writers, but it is difficult to draw the line between the two groups 
of families. As a general thing the following families have the 
head smaller, the antennae long, and the base of the fore wings 
thickened ; the beak is longer; many of the species are carnivorous. 
These have by one author been divided into flower-suckers and 
blood-suckers. When disturbed they emit a disagreeable odor, 
and small species are often eaten with fhiit, producing a particu- 
larly offensive an4 lasting taste. Various genera, such as Velia, 
Oerris and the bed-hug, often have no wings when merely perfect 
insects but pads instead, as all hemipters have when in the pupa 
state ; but as the functions of reproduction are carried on, they have 
by some writers been called different species from the fully winged 
individualB. 

NotonecHdae, or water-boatmen, are like TeUigoniae, but their legs 
are ciliated and formed for swimming. The different species of 
Oorixa are common in every t)Ool. Their motions are rapid, div- 
ing suddenly to the bottom and holding on to submerged objects 
when disturbed. They fly well, but walk with difficulty. 

Nepidae. This group comprises, among others, two singuUr 
genera. Behstoma, containing the largest species in the suborder, 
often measuring three inches in length. They may be seen in 
winter swimming beneath the ice of ponds. Banatra is long linear, 
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a water walking-stick. The head is small, the forelegs enlarged 
and adapted for seizing insects, as they creep about the roots of 
aquatic plants. 

JBydrometridae. The genus Oerris which represents this family 
in Maine, is long, narrowing alike towards both ends, being shaped 
like a wherry, and with their long legs they run over the surface 
of ponds and streams, moving backwards and forwards with great 
facility. They are among the earliest spring insects. 

The following families are terrestial,. living for the most part on 
plants: 

Reduviidae. Insects with rather long, somewhat flattened bodies ; 
the beak is much curved ; the head is narrowed behind ; the eyes 
are very prominent, and the prothoraz is much raised in the mid- 
dle, with a thin, often serrated ridge. The European Beduvius 
peraonatua feeds on bed-bugs, its larva and pupa concealed in a 
case of dust, the better to approach their prey. Flmaria is very 
narrow, with very long legs ; it is common in gardens, and is found 
as late as the middle of November. Nabia ferua is stouter, and 
very common in gardens. 

Pentatomidae, This is a large family of insects, of bright colors, 
and often of large size. The head is received into the large, broad, 
short prothorax, and the scutellum or the triangular piece at the 
base of the wings is large and distinct ; they are generally oval in 
form. They are found in shrubs, sucking the leaves, or often seiz- 
ing some caterpillar with their hooks. De Geer describes the eggs 
as being generally of an oval form, attached to leaves at one end 
by a glutinous secretion, the other being furnished with a cap, 
which the larva busts off when it hatches out. The larvae are 
rounded oval. 

Coreidae. These insects are narrower than the preceding group; 
they are flat above, and beneath convex. They run and fly well, 
their habits being generally very active. They are the most gaily 
colored, perhaps, of hemiptera. The larvae differ ^^ ^-^ 
very little from the perfect insects. They are found 
on plants, or at their roots. Phytocoris Kneolaris is 
is our most abundant and injurious insect. It ap- 
pears early in spring. Careua trigHa, the squash- 
bog, (Fig. 27,) collects in numbers around the 
stems of squarii vines next to the roots. 

lingie hyalma represents another &mily of broad, flattened semi* 
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transparent hemipters. The hyalina is very abundant on the wil- 
low early in summer. 

Capsus is the type of another family, which consist of small 
species, with soft, rather narrow bodies, and long beaks and legs. 
They are very active, flying readily. They are found in flowers^ 
and on fruit, such as raspberries. 

Cimicidae, The bed-bug, ( Cfmeo? lectularius,) has a small, some- 
what triangular head, orbicular thorax, and large, round flattened 
abdomen. It is generally wingless, having only two small wing- 
pads instead. The eggs are oval, white ; the younjg escape by 
pushing off a lid at one end of the shell. They are white, transpa- 
rent, diflering from the perfect insect^ in having a broad, triangular 
head, and short and thick antennae. Indeed, this is the general form 
of Uce, to which the larva of Cimex has the closest affinity. Some 
Gimices are parasites, infesting pigeons, swallows, &c., in this way 
also showing their near location to lice. The cockroach is the 
natural enemy of the bed-bug, and destroys large numbers. Houses 
have been cleared of them after being thoroughly fumigated with 
brimstone. 

PedicuUf Lice. These degraded, wingless forms of Hemiptera, 
still preserve the mouth parts in the form of a sucker, bat it is 
fleshy and retractile. The triangular head has two simple eyes. 
The body is rather long, the abdomen oval. They are generally 
white, and of minute size. The metamorphosis is very incomplete 
— that is, there are but slight diflerences between the larva and 
the imago. The species of Fediculus are blood-suckers, and para- 
sitic upon Man and some of the Mammalia ; different species being 
found upon different regions of the body. Different varieties are 
found living upon the bodies of different races of men. 

JUallophaga, bird-lice, live on hair of mammalia and feathers of 
birds. In this group there are distinct jaws. Nearly every bird 
jftod mammal has its parasite, so that the number of species is 
actually very large. 

* # 

NKUROFTSItA. 

As a suborder these insects are the most aquatic of any other 
similar group, atid it is awampy low grounds, the banks of pools 
and rivers, the thick dense damp forests, that the collector must 
frequent to find them. The large Dragon-flies when taken by the 
nrt mist be killed by brushing with alcohol or benzine carried in a 
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vial, and then the wings can be folded together and the insects be 
placed in bags, or pieces of paper, as directed for putting up Lepi- 
doptera. The smaller, more slender and delicate species should 
be pinned directlj in the collecting box, &c. Many species are 
caught by a light in the night time, such as Folystoechoies nebulosus 
and the Phryganeidae ; and a bright light placed in damp situa- 
tions by streams, &c., will attract large numbers. Like moths the 
smaller species are attracted a great distance by light. Other 
species of this family so numerous in New England, are found in 
great numbers floating in the lakes and ponds of the wild lands of 
Maine that are rare elsewhere. Por the proper study of the genera 
of these insects, and often of the species, they should be collected 
in alcohol, so as to be studied in a flexible state. 

The aquatic larvae and pupae can easily be reared in aquaria in 
jars and tumblers, taking care that the weaker species are sepa- 
rated from those more powerful and bloodthirsty. The little ento- 
mostraca or water-fleas i^erve as food for the smaller species. 
With very little care many species can be raised in this way, and 
so little is known of their transformation that figures and descrip- 
tions would be of great value. The interesting and varied habits 
of the different families can also easily be noted. They can be 
called summer insects, since few are found late in the fall or early 
in the spring. Hemerobius and several species of Phryganeids 
are found ere the snow has gone in the spring, — a few species of 
the latter family are found in November. 

lermitidae. White ants, so called, from their resemblance to 
ants, and the snowy whiteness of their wings, and the pale colored 
female, like the true ants, are social, living in communities ; while 
the majority are wingless males, often called neuters. In the 
winged individuals the wings are much larger than the body, being 
folded, when at rest, one upon the other. The wingless individ- 
uals have an enormous head with scissor-like mandibleq« . The 
American white ant, Termes frontalis, has been found in Massachu- 
setts ruining the roots and stems of the grape vine. ThjB insect is 
careful to conceal its work by leaving the outer crust intact. It 
feeds on dead wood, eating the inside of the siU of the house next 
to the grape vine. 

Fsocidae. These little insects when winged, as most usual, an^ 
flying about in August^ have a remarkable resemblance to Aphides. 
The body is soft and short ; the head is broader than the thorax ; 
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the wiD^ ore broi(d, the aecond pair much smaller than the first, 
both having raised Demires i the protborax is very short. 

Atropoa divinatorius is the little wingless louse-like insect always 
rauning over the leaves of books, and about dust; places, and tbey 
feed on cabinet specimens, sometimes doing considerable injury. 
These little soil insects should be gummed on pieces of cards, or 
put into alcohol ; vrhile the winged species can be pinned with 
small pins. 

Phryganadae. (Caddice-flies, Oase-vrorms.} The imago has a 
Yoanded body, with moderately broad, parallel veined wings, which 
are folded on the sides of the body, and the head is provided with 
long antennae and palpi. Both larvae and pupae are active. The 
smaller species are often hardly distingnishable from many small 
moths. The female lay their eggs in gelatinous masses on aqnatic 
plante, above or beneath the surface of the water. The larvae are 
found abundantly in the bottom of ponds, in cylindrical cases of 
grass or stems of reeds, or bits of sticks, sand, minute shells, &c. 
They assume difTerent forms, sometimes' a long, conical shape, or . 
imitating snail shells. The larva lines the interior with silk, and 
by bristles on the side of the body and a pair of anal hooks keeps 
its body adhering to the sides of the cose while it drags it over the 
bottom. They eat large quantities of minute water fleas (entomos- 
traca) and small insects, while many are herbiwrons, the larger 
ones eating whole leaves that have been submerged, while the 
smaller ones leave the veins entire. When about to change to 
pupae, the larva closes up the mouth of its case with a net-work 
like a grate for the passage of the water for respiration. When 
about to leave tlie pupa etat« they crawl up stems of plants, or 
the smaller species use their light cases as rafts to rest upon aa 
their wings are drying. 

Neuronia eemifasciala, (Fig. 28,) is i^«- ^■ 

our largest species, and is taken away 
from damp places; but the smaller 
species are only taken on leaves of 
bashes and herbage by streams and 
ponds. They run swiftly, but fly with 
some dilBeuIty. The species are nu- 

merons. They should be pinned as moths, and their wings set 
carefully. 

PerHdae. Iiong, flat neuroptera, whose hind wings are largest. 
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the abdomen witli two terminal long filiform appendages. The 
females of Perla are shorter and have much smaller wings than the 
males. The pupae are active, with prominent wing-pads, they are 
found in rivers under stones, while the imagines fly on the bank, 
or are found resting on leaves, always in damp low situations. 
Pteronarcys is distinguished from other genera by its large size, 
and possession of several pairs of outer tufts of filaments serving 
as organs for respiration. 

Myrmeleon, the Ant-Uon is the type of another family, very car- 
nivorous in their habits. They resemble the Libellulidae very much 
except in having long antennae. The larvae, on the contrary, bear 
a close resemblance to that of Ghrysopa figured below. It makes 
a pitfall in sand in which it hides, only showing its large jaws open 
to seize any insect that may fall into them. These insects have 
not been found in Maine. 

Eemerebiidae. Aphis-lions, Lace-winged flies. Chry90pa, here 
figured, has a slender body, delicate, 
gauze-like wings, and is generally green, 
with golden eyes. When disturbed it 
throws out a fetid smell. They are very 
abundant in summer wherever plant lice 
are found, laying their eggs placed on 
long pedicils on^lfeaves. The larvae (Fig. 30) feed ravenously on 
the lice, and when other food is wanting, on each fig. 9o. 
other. They turn to pupae late in summer and pass 
the winter in that state. Gardeners in Europe 
search for these Aphis-lions and put a pair or two 
•on trees overrun with lice which they soon depop- 
ulate. Hemerohius proper, has broad pale rings, 
and is of smaller size than Chrysopa. 

Sialidae. This group comprises aquatic, sluggish 
insects of moderate or of immense size. They have large heads 
with large jaws, square thoracic 'rings; and the abdomen in 
Oorydalis comuta has long anal filaments. This genus expands 
five or six inches, and the head is armed with immense horns, be- 
sides the long antennae, while the long wings are folded horizon- 
tally. In Sialis americana, an insect not an inch long and found 
resting on leaves of trees in their perfect state, the wings are de- 
flexed on the sides, as in Chrysopa. 

Panorpa represents another family, which have the head long and 
narrow, wings narrow and banded, and the tail armed with a tor- 
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cepB-Iike apparaiaB. It is common in woods and feeds upon other 
insects. 

LibelluUdae. Dragon-files. Devil's-darning-needle. Mnsquitoe- 
hawks. Demoiselles in France. The head is large and globular, 
eyes immense, encircling the head ; thorax square, wings large 
net-veined, equal; abdomen- long linear, cylindrical. They are 
continually flying over pools, hawking for smaller insects in hot 
summer days, flying often till dusk. Though dreaded by most 
persons, they are perfectly harmless, though giving a sharp bite 
with their powerful jaws when held in the hand. They are difiScult 
to kill, and should be brushed with alcohol or benzine, or killed 
by ether. The Agrionidae are small slender species of graceful 
form, and blue, green or bronze or red colored, flying away and 
alighting upon rushes in the water, and are easy to catch ; they 
must be pinned carefully, and are very brittle when dry. The 
large species are hard to catch ; patience and swiftness in the use 
of the net will soon render the beginner dexterous. These insects 
have also their subimago state. They should be described in life, 
as the colors fade rapidly after death. The larvae (Fig. 31) are 
interesting. They have large jaws, marked by an j^^ ^^ 
immense labium, otherwise the mouth parts are 
much like grasshoppers, &c. The larva of Agrion 
is slender and long, with thin caudal lanceolafe 
plates. They all walk over the bottom in search of 
other insects, and propel themselves more rapidly 
by ejecting behind them, with considerable force, a 
stream of the water that has been used for respiration. 

Ephemeridae or May flies, as their name implies, are very short 
lived insects. They have weak slender bodies, obsolete mouth- 
parts as they take no food in the perfect state, minute antennae, 
the wings are very unequal in size, and the abdomen has two or 
three long appendages. The May flies soon after leaving the pupa 
case with their wings of full size, cast off a thin pellicle. This 
moulting is attended by a change of color and of increase of length 
of the tail-like appendages, and this period is called the subimago 
state. They fly towards evening in large numbers. The larvae 
while resembling the imagines, have long antennae, mandibles for 
chewing, lateral ciliated filaments along the sides of the body for 
breathing organs, and three caudal filaments. They live, it is 
stated, two or three years. They either live in burrows, under 
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stones, or among ^ass and weeds, when they may be taken with 
the water net in great abundance, and are beautiful objects for 
aquaria. The perfect insects should be preserved in alcohol for 
study, as- they shrivel up when pinned. They should be described 
when alive if possible. 

Thysanura, — Spring-tails. T^ese interesting, minute, wingless 
forms, which seem to afford a passage into the Myriapods by the 
uniform size of their ings, which form a continuous series, from 
their head to the extremity, without showing the usual divisions 
into three divisions of the body, seem to be but a degraded form 
of neuroptera by their resemblance to the larvae of Perla and 
Ephemera ; for like them they have long antennae, distinct jaws 
and maxillae, and also caudal setae or bristles on the terminal ring 
of the body. Their limbs also strongly resemble those of Perla. 
Moreover they undergo no metamorphosis, the larva gradually 
assuming the adult form by successive changes of their skin. The 
species are found abundantly in moist, dark places, under sticks, 
stones, among fallen leaves, or under bark of trees, while some 
occur in great profusion about manure heaps and hot beds in early 
spring. 

Podura, This genus is rather broad, the body is hairy 
with a few scales, antennae short and few jointed ; the 
head is separate from the thorax, and the abdomen is 
provided with setae converted into a forked tail bent 
beneath the body, used for leaping to a great distance. 
They are found in gardens, hot beds, or leaping on the 
surface of tiie water in quiet pools. 

Lepisma, (Fig. 32,) is long, and covered with minute 
silvery scales ; the antennae are ratiher short, and the 
abdomen has three long bristles. The species run 
rapidly and are found in old books, in woolen cloths 
which they eat, in mould and under bark, &c. 



Fig. 32. 




Abaohnida. 

Spiders have no antennae. Their legs present seven distinct 
joints, and the tarsi are two jointed. At the base of the mandibles 
is a vesicle filled with poison, which can be poUred into the tips of 
the jaw, and thus poison the insects bitten by the spider. This 
bite, except in rare instances, is harmless to man. "Scorpions 
are viviparous. With the egg-laying spiders, the egg, under the 
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changes of derelopment, slowly loses its previous form, and almost 
assumes that of a spider, indicatiDg all the external parts of the 
enclosed animal. At length the shell bursts on the thorax, and 
the spider, first with the head, and afterwards with the thorax, 
comes to view ; then follows the abdomen, to which, however, the 
egg-membrane, like a scale, continues attached for a time ; then 
comes the feelers and feet. The young spider, through whose in* 
tegument the granules of the yolk may be clearly distingished, is 
not yet in a state to weave a web and catch its prey ; for the spin- 
ning organs are still concealed beneath the common integument. 
After the lapse of a week, or, in some species, a longer time, dur- 
ing which the spider takes no food, it casts its skin for the first 
time, and is, as it were, born for the second time. The young 
spiders now quit, on some mild day in May or June, the web in 
which the mother had hidden her eggs ; they allow themselves to 
fall on the ground by a thread, and begin at once to weave their 
nets, or in some other way, according to the instinct of their kind, 
to watch for small insects corresponding to their age and powers. 

" Most arachnids feed on other animals, which they either swal- 
low alive, or whose blood and fluids they suck. Usually after 
their escape from the egg, they undergo no metamorphosis. TIbey 
<cast, however, their skin more than once, and are commonly after 
the fourth or fifth moult, in a state for pairing." Van der Hasven. 

In studying spiders, of which we have in New England over two 
hu-ndred species, the number and relative situation of the eyes, 
and the relative length of the different pairs of legs shoi^ld be 
noticed. Their web and the manner of constructing them ; their 
habitats, whether spreading their webs upon or in the ground, or in 
trees, or on herbage, or whether the species is aquatic, or whether 
the -species is erratic, and pursue their prey without building webs 
to entrap them, should be observed. So, also, how they deposit 
their eggs, and the form and appearance of the silken nidus, and 
^whether the female bears her eggs about her, and how this is done, 
whether holding on to the egg-sac by her fore or hind legs, should 
all be carefully noticed. Care must be taken not to mistake the 
young for full-grown, mature species, and describe them as such. 
Spiders «an reared in boxes as insects. The only way to preserve 
them is to throw them into alcohol ; when pinned, they shrivel up 
and lose their colors, which keep well in spirits. 

The colors of spiders vary much at different seasons of the year. 
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especially during the frosts of autumn, when the changes produced 
are greatest. All spiders are directly beneficial to agriculture by 
their carnivorous habits, as they all prey upon insects, and do no 
harm to vegetation. Their instincts are wonderful, and their habits 
and organization worthy of more study than has yet been paid 
them. We have no species poison&us to man, except when the 
state of health renders the constitution open to receive injury from 
their bite, just as musquitoes and black filies often cause serious 
harm to some persons. 

The Arachnids are divided into two groups of families : First, 

♦ PULMONARIA, 

which have pulmonary sacs for respiration, and six to twelve ocelli. 
This group includes two families, one consisting of the true Spiders, 
the other of the Scorpions. 

Araneidae, Spiders. Palpi simple pediform ; mandibulae armed 
with a moveable and perforated claw, emitting a poisonous liquid. 
The genera have been divided by Walckenaer : 

1. Into those that incessantly run or leap about the vicinity of 
their abode to chase and catch their prey. Mygale hides in holes 
in the ground or among stones. The largest spiders are found in 
this genus. Filistata forms white silk tubes in walls and' crevices 
of rocks. Dysdera is found in silken tubes under ground. Segestria 
makes silken tubes under the bark of trees. Lycosa is found under 
stones, in holes, &c., bearing their cocoons attached to their anus, 
and carrying their young on their back. The Tarantula of Italy 
belongs to this genus. L.fatifera lives in holes nearly a foot deep. 
These holes seem to be dug by the spider, and to be increased 
gradually, as its size may require ; the opening has a ring of fila- 
ments woven by the spider to prevent the filling up of the cavity 
by rain. In Dolomedes the female of one species constructs a 
web not unlike that of Tegenoria. They wander near streams or 
ponds, often hiding under the surface of the water, or rambling on 
trees. Spkasus makes no web, except when the female makes her 
cocoon. The species wander in quest of prey about the trunks of 
small trees, or upright trees, and when at rest, spread their feet 
like many species of Thomisus. I have reason to think that the 
young are carried on the back of the mother as in Lycosa. (Hentz, 
in whoso words most of these remarks are ^iven.) AUils leaps 
prodigiously after its prey. Some species closely resemble ants. 

2. Into those species which wander abroad and are incessantly 
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spying out for prey. No fixed residence except at the period of 
oviposition. They also walk and run sideways or backwards; 
occasionally throwing out threads to entrap their prey. Thomisus 
wanders after its prey on flowers, rails, treed, &c. 

3. Into those that prowl about the neighborhood of their nests, 
or near the threads which they throw out to catch their prey. 
Olubiona forms silken tubes in leaves which they twist, or under 
tiie bark of trees. Most species fly about in the air, by means of 
a long thread, at the end of which they suspend themselves, and 
which is borne by the wind, sometimes raising tiiem to a great 
height. HerpyUus makes no web or tub^ for its dwelling, but wan- 
ders for its prey, and runs with great velocity. H, atec is a small 
black species found under stones in highways ; H. ecclesiasticus is 
blackish with a white band on the head-thorax, a band on the ab- 
domen, beginning at base and reaching the middle, and a spot near 
the apex white. This one attains to a great size, and is found in 
houses, under stones, planks, the bark of decaying trees, &c. * 

4. Into those which spin large webs to entrap their prey, lying 
in wait in the middle or at the side. Agelena makes in the fields a 
web* which is spread horizontally, and at the upper part of which 
is a tube for the retreat of the spider. Theridium makes a web 
formed of threads crossed irregularly in every direction. Most 
species of this genus are the common prey of the several species 
of Sph^x, called sand^aubers. Fholcus inhabits the ceiling of 
houses. Tegenaria makes in houses, cellars and other dark places 
the common webs, which are spread horizontally, and have a tube, 
usually concealed in a hole or crevice, for the reception of the 
spider. This is the common house spider, the web of which is 
narcotic and has been administered internally in some cases of fever 
with success. Epeira is the common large grey species with a full 
round abdomen which makes its large circular web in corners, &c. 

6. Into those which swim in water, and then spread their fila- 
ments to entrap their prey. Argyroneta lives in fresh water. 
" One species spins a bell-shaped, water-proof web that is filled 
with air, and open below; this it attaches to water plants by 
threads." We have a species perhaps of this genus that collects 
on the leaves of water plants, and when disturbed plunges to the 
bottom, carrying with it a bubble of water. We have one 
species of spider which makes a noise somewhat resembling the 
purring of a cat ; during the production of the sound the body 
makes a tremulous motion it is said. 
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The second group of families, which is called 

Tbacheabia, 

embraces those arachnids whicb brei^the by means of tratcheae, or 
air tubes and do not have more than four ocelli. 

Faeudo-scorpionidae, This family includes Ghelifer, a small 
scorpion-like animal, which has a large, broad, flattened abdomen, 
distinctly ringed ; and the palpi are much enlarged, bearing a claw 
at the extremity much like that of a lobster. A species is very 
common in books and dusty boxes, drawers, &c. 

Phalangidae, Harvest-men, Daddy long-legs. The common 
long, slender legged, round, ovalrbodie(^ spiders, so abundant 
everywhere out of doors ijti comers and damp places, and often 
called by the iftunes above given, are known to every one. The 
legs come off easily, and when separated from the body for some 
time show considerable irritability. 

Acarina, Mites have the head-thorax joined in a mass with the 
abdomen, and not divided apparently into rings. They ajre all of 
small size, some very minute. TronMdium has two homy mandfrp 
bles, which are clawed at the end, included in the laUum, which 
in the mites surrounds the moutii parts, thus forming a tube-like 
organ. This genus includes the little square velvet red mite, seen 
generally in the spring in flower beds, or in moss, &e. Anothear 
similar kind of red mite ia common about decaying matter under 
stones and sea weed between tide marks on the sea shore. They 
are mostly parasitic, such as the itch mite. Ixodes, the ti<^, lives 
in woods and attaches itself to animals. Many species (6a- 
masiLs) are found on insects, especially beetles. The species of 
Sydrachna live on water-bugs, &o. In coming to maturity it 
passes through forms which have been described as distinct genera 
by authors. They should be preserved in small viaia of alcohol, or 
mounted for the microscope. 

]!i|¥BIAPODA. 

AU the species, of which we have but a few in New England, 
live hidden under stones and sticks, leaves, &c,. The larvae when 
hatched have generally nine rings which afterwards increase in 
some cases to eight times that number. 

The families are divided into two suborders, of which the first, 
the OkUopoda, comprises those myriapods which have the body 
flattened, with a limited numb^ of rings, each of which has a 
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single pair of legB articulated to tli*e sides, of which the last pair 
ia largest and extended backwards. The antennae are long and 
with numerous joints. 

LithMidae. Lithobius, (Fig. 33,) called in this ^la. 33. 
country Ear-wig, ie our most common geons, and is 
found every where, under sticks and about manure 
heaps, where they feed upon insects and earth worms, 
and are in turn devoured by the red back salamander. 
The head is large orbicular, antennae forty-jointed, long 
and filiform, and there are sixteen rings in all. They 
are fast runners. 

Scolopendridae. Booloptndra, the Centipede, has 
twenty rings besides the two that form the head ; an- 
tennae 17-20 jointed. A ratber slender species alfcut 
tiiree inches in length, is foand in Maine, under dead 
leaves. 

GeophiUdae. Qeophilns is greatly elongated and slender, with 
many rings, from thirty to two hundred. A small, slender species, 
is common under leaves, and debris of freshets, where bo many 
varieties can be foand. 

Those Myriapods included in the second suborder, Ckiloffnalha, 
have a greater number of rings, each of which bears two pairs of 
legs, and few jointed short antennae. In Polydesmus the body is 
still flattened and the legs articulated upon the sides of the body. 
A species occurring in considerable abundance with the myriapods 
is about an inch long and of a pale brown color. 

Jvlidae. (Tbonaand-legs.) (Tu&teisfoundcommonlyunderstickB, 
Ac. It is long, cylindrical, hard, with numerous feet, short and 
weak, attached to the under surface of the body nearly in the 
middle of the abdomen. The antennae are short and filiform. 
They crawl rather slowly, and at rest curve the body into a ring. 
They live on vegetable substances, or eat dead earth worms ot 
sniulB. "In the spring the female deposits her eggs in masses of 
sixty or seventy, in a hole excavated for the purpose nnder the 
ground ; after three weeks or more the young make their appear- 
ance, but still continue to adhere for some days by a string to the 
shell, which has burst longitudinally withont motion, and sot- 
ronnded with a proper membrane ; at that period they have no 
legs at all ; as soon as they have got three pau^ of feet, Ihey sep- 
arate themselvea from the shell ; they have now a great resem- 
blance to the larvae of some Ooleoptera ; soon the number of rings 
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and feet begins to be [periodically] increased in that part of the 
b«dy which is seated in front of the penultimate ring.'' Van der 
Eoeven, 

Entomologioal Journal. Every collector should keep a daily 
diary of his captures and observations, noting down every fact and 
hint that &lls under his notice. In this book, commenced as soon 
as the season opens in early spring, can be placed on record the 
earliest appearance, the time of greatest abundance, and the dis- 
appearance, of every insect in any of its stages. Also the descrip- 
tions of larvae and observations upon their habits, with sketches 
of them ; though drawings had better be kept upon separate pieces 
of paper for easier reference. The insects when captured and un- 
named, should be numbered and refer to corresponding numbers in 
the note book. At the close of the season one will be surprised 
to see how much material of the kind has ^accumulated. He can 
then make a calendar of appearances of perfect insects and larvae, 
so as to have the work of the next season portioned out to him ; 
he will thus know when and where to look for any particular insect 
or caterpillar. 

Cabinet. After the insects have been thoroughly dried they 
may be transferred to a chest of drawers of a convenient size, say 
eighteen by twenty inches and two and one-half inches deep, 
corked upon the bottom and glazed above, and thus rendered as 
nearly air tight as possible to keep out Dermestes, mites and 
moths. The insects should be arranged neatly in rows, labelled or 
numbered with small pieces of paper attached to the pin. Enough 
individuals should be selected to illustrate the sexes and variations 
of the species. Boxes three inches or more deep and twelve by 
eighteen iuQhes square, rabbetted around the edges rather broadly, 
are very convenient. Cork in sheets can be had of B. Beeching & 
Co., Commercial St., Boston. It can be cut in strips or the whole 
surface covered and fastened down with glue, or better still with 
tacks. The pith of elder, com stalk, or felt or palm wood, are 
substitutes for cork. For transporting specimens for exchanges, 
they should be pinned securely in boxes, lined with compact 
cork, and the boxes wrapped in cotton, covered thickly with paper, 
and then placed in a larger box. 

For guarding with some success against the attacks of insects, 
the drawers should be provided with camphor or little bottles con- 
taining spirits of turpentine or benaine, to be kept always full. 
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Specimens can be relaxed by exposing tliem to &teain or hot 
water. Lepidoptera can be softened and their wings expanded, 
after having been laid on moist sand for a few days, or confined in 
a vessel of warm water on the surface of whieh they can be floated 
on bits of cork. 

The strongest alcohol is necessary for preserving insects ; and 
when a bottle has been filled, the old alcohol should be poured out 
and kept for other collections, and its place filled by fresh alcohol. 

When the collector has no box with him his captures can be 
wrapped in papers or stuck on his hat, or in the lining within. 
Lepidoptera can be very eafiily laid in papers a little longer than 
broad, which should be so folded that the opposite comers can be 
laid one upon the otiber, leaving a margin on the under side which 
can be folded upon the upper side, thus making a triangular paper 
case, in whidi the insect soon dries. In this way many specimens 
can be easily transported. 

ENTOMOLeoicuj;. Wobks* 

The best introduction to American Entomology is the new 
edition of Dr. Harris's Treatise on Insects. It not only classifies 
and describes many of our New England insects, illustrating them 
with colored engravings and wood cuts in great profusion, but is 
of special value to farmers, from the great amount of information 
about the habits of noxious insects. Dr. Fitch's Reports on the 
Noxious and Beneficial Insects of New York, with some illustra- 
tions, and accounts of the habits of many insects not especially 
noticed in the former work, is a veiy necessary book to have. 
Kirby and Spencers Introduction to Entomology, and Westwood's 
Introduction to the Modem Classification of Insects, are still more 
general works, almost indispensable to the beginner. 

Very many of our American insects have been collected by Euro- 
peans, and described by their entomologists in the transactions and 
proceedings of learned societies, which are to be found only in our 
large libraries. There are also many large and expensive general 
works, inchiding those of Linnaeus, Pabricius, Count De Geer, 
Falisot de Beauvois, Drury, Bosc and Coquebert, which include 
many North American species. 

St. Fargeau, Newman and Haliday, in the Entomological Maga- 
zine ; Smith in the British Museum Catalogues of Hymenoptera, 
and M. De Saussure in his Monographs of the Vespidae, have 
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described many of our hymenopters. HUbner, Cramer, Madam 
Merian, and more lately Herrich-^hcefibri Donbleday and West*- 
wood, have published large illustrated works, containiDg many of 
our Lepidoptera. Guejie^ has published five illustrated volumes 
where hundreds of our moths are first described. Likewise, for 
the Diptera, the special works of Desvoidy, Macq;uart, Meigen, 
Wiedemann, Zetterstett and Loew, are necessary to identify North 
American flies. 

For Goleoptera, which have been largely described abroad, the 
standard authors are still more numerous. The namea of Aubd, 
Bonelli, Erichson, Balman, Dejean, Illiger, Klug, Knooh, Eschs- 
choltz, Forster, Oermar, Gravenhorst, Gu^rin, Hope, Lacordaire, 
Newman, PaykuU and Schonherr, can only be -mentioned. Bur* 
meister in his Hand-book of Entomology has described many of 
our beetles, Orthoptera, Neuroptera and some Hemiptera. Stoll^ 
Herrich-Schaefifer, Hahn and Haliday have also described moce 
Hemiptera. Serville, in his Natural History of Orthoptera, meor 
tions many American grasshoppers. There is also the general 
work of Bambur published like those of St. Fbrgeau, Macquart, 
Gu4ne4 and Serville, in the Suite k Buffon in Paris, with those of 
De Selys Longcamp on Libellulidae. Rctet has written on the 
Perlidae and Ephemeridae, while several papers of Hagen treat of 
the Neuroptera^ The British Jf useum is publishing catalog^nes 
of the various suborders containing great numbers of AmericMi 
insects. 

Of those works treating of American insects exclusively, the 
rare and costly work of Smith and Abbot on the Barer Lepidop* 
terous Insects of Georgia, delineates the metamorphosis of many 
southern butterflies and moths. More lately Boischival and Le 
Oonte issued an Iconography of North American butterflies, 
giving drawings of the metamorphosis of maay spectes. This 
important work leaves the Hesperidae unfiniahed. In. 18IT-18, 
Thomas Say published his Americui Entomology, which includes 
insects of all the suborders, in three finely illustrated 8vo. voir 
umes, accompanied with a glossary. Thk, with Say^s miscellan* 
ecus papers, which chiefly appeared in the Journal of the Philadel* 
phia Academy of Natural Sdenees, have been r&^printed under the 
care of Dr. Le Oonte. Through the Transactions of the American 
Philosophical Society, the Journal and Proceedings of the Philar 
delphia Academy of Natural Sciences, the Annals of the New York 
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Lyceum of Natural History, the Proceedings and Journal of the 
Boston Society of Natural History, and the Proceedings of the Phil- 
adelphia Entomological Society which has lately been established, 
are scattered memoirs and tracts by Melsheimer, Ziegler, Hentz^ 
Harris, Haldeman, and the two Le Oontes, which are mostly upon 
Goleoptera. Dr. Randall published a paper describing many new 
beetles from Maine in the Boston Journal. Dr. Clemens has pub- 
lished in the Philadelphia Journal a synopsis of North American 
Sphingidae ; and in the Proceedings of the same Society descrip- 
tions and notes of the habits of the small moths. Mr. Scudder has 
printed in the Boston Journal ''' Materials for a monograph of 
North American Orthoptera ;" and Messrs. Uhler and Walsh have 
writen upon the Neuroptera of the United States. Mr. Norton 
has described in the Proceedings of the Boston Society descrip- 
tions of uew'Hymenoptera. Baron Osten-Sacken has printed in 
the Phil. Proceedings an elaborate paper on the Limnolnae, a 
group of Tipulidae, and also his researches on Gall-flies and their 
products. 

The insects of British America have been treated of in Kirby's 
Fauna Boreali-Americana. This well illustrated quarto volume is 
of special value, since it describes so many insects which are found 
in Maine. In the New York State Natural History Reports, is a 
quarto volume, with many platen illustrating the injurious and 
beneflcial insects of that State, by Dr. Emmons. Mention should 
also be made of the writings of Mr. Townsend Glover on the Cotton 
and Orange insects of the Southern States, which appeared in 
several volumes of the Patent Office Reports, and of several papers 
by Le Conte, in the Reports of the Pacific R. R. Exploration, and 
Stansbury's Report on the Salt Lake. 

There is still needed a general work to combine these scat- 
tered materials, and the results of further investigations. The 
Smithsonian Institution is in a great measure supplying this defi- 
ciency, and promoting a zeal for these studies that is being 
manifested throughout the country. Catalogues of the Lepidop- 
tera, and also a compilation of all the descriptions of the Lepi- 
doptera of North America as far as the Bombyces, by Dr. Morris ; 
of the Diptera by Baron Osten-Sacken, with a treatise on the 
Oeddomyos and their galls; together with Monographs of several 
Dipterous families by an eminent European Dipterist, M. Loew ; 
and of the Coleoptera by Dr. Melsheimer, revised by Le Conte and 
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HaMemaii; and also a work entitled the Classification of the Coleop- 
tera of North America, (Part I,) by Br. Le Conte, together with a 
synopsis of the Neuroptera of North America, by H. Hagen, an 
accomplished Neuropterist of Belgium, have been issued under the 
auspices of that Institution. Similar works on Hymenoptera by 
M. De Saussure of Geneva ; and on the Hemiptera by Mr. Uhler of 
Baltimore, are in course of preparation for the Smithsonian Collec- 
tions. A list of described North American Hymenoptera by Mr. 
Cresson, is now appearing in the Proceedings of the Entomological 
Society of Philadelphia. H. C. Wood, Jr., has written in the Phi- 
ladelphia Journal, an account of the Chilopodous Myriapods of the 
United States. The Spiders of the Southern States more especially, 
have been described and beautifully illustrated by Prof. Hentz, in 
the Boston Journal of Natural History. 



Addendum. — ^Add the ibUowing to the catalogue of Amphibians of Maine, upon 
page 142. The specimen upon which our authority for this addition is based is in 
the Cabinet of Amherst College, and was obtained by C. B. Adams : 

Amblystoma Jeffersomana. Bare. 



PART II. 



REPORTS UPON THE GEOLOGY OF MAINE. 



GEOLOGY OF MAINE. 



PY C. H. HITCHCOCK. 



PRELIMINARY REMARKS. 

The Second Annual Report of the Geology of Maine will differ 
considerably in character frpm the General Report published last 
year. Certain elementary remarks were there introduced, and the 
geology of the whole State was treated of in a strictly ^systematic 
form. Consequently it is not necessary now to present elementary 
principles for the proper understanding of the .details, nor would 
their repetition be judicious. It is impossible to present anything 
like a system of the geology of the State for similar reasons. We 
shall not be able either to draw upon other sources than our own 
explorations for material, as we did last year ; hence the present 
report cannot be so lengthy as the previous one^ and we fear that 
the multiplicity of scientific details will not be^nteresting to many. 
Our only apology is to be found in necessity. 

We have found it quite diflScult to settle upon a satisfactory 
mode of arranging our materials. Reports are in hand from every 
quarter of the State, and the nature of the rocks treated of is very 
diverse ; still no exhaustive classification is possible. The best 
method we can devise is .the following, which we shall attempt to 
follow strictly; although we are reminded by its heterogeneous 
combination, of the distorted, elongated and flatteaed pebles com- 
posing a singular conglomerate rock in the State, presently to be 
described. 

A, Geology of the more southern and settled portions of the 
State. This will include the results of an unusually protracted 
examination of the rocks on the west side of Penobscot bay, par- 
ticularly about Rockland, Thomaston and Camden, illustrated by a 
geological map. We shall endeavor to give in this sketch some 
idea of what a Final Report upon the Geology of the State should 
be ; that is, of the particularity with which descriptions of every 
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formation should be given. Annexed to this sketch will be a notice 
of the rocks of Vinalhaven, by George L. Goodale. Then will follow 
a detailed account of the measurement of a geological section by us 
the past summer between Mount Desert and the Canada line, by the 
way of Bangor and the Forks of the Kennebec river. This is 
really one of the most valuable results of our summer's work. 

Under this head Dr. Holmes will give some account of the 
geology of Oxford, Franklin and Kennebec counties ; being the 
results of many years observation. Possibly we may add a few 
words to it. 

B. Reports upon the geology of the Schoodic waters, near the 
eastern boundary. These include the eastern Schoodic lakes, the 
western Schoodic lakes, and a portion of the St. Croix river, and 
consequently pertain chiefly to an unsettled region. Perhaps we 
may make a few remarks upon the geology of a portion of New 
Brunswick in this connection. 

C, Reports upon the more northern and unsettled portions of 
the State. These are upon the region of the great lakes in north- 
ern Oxford and Franklin counties ; upon the vicinity of Moosehead 
lake ; upon the country watered by the upper portions of the west 
branch of the Penobscot and St John rivers ; upon the Alleguash 
lakes ; upon some portions of northern Aroostook county, particu- 
larly the results o£ Dr. Holmes' explorations among the Lower 
Helderberg limestones in search of the marble layer. 

2>. Surface geology in general ; or a summary of our observa- 
tions upon the geology of the Alluvial Period, in addition to what 
was said respecting it last year. We shall be able also to pre^ 
sent something respecting the microscopic animals and plants of 
the infusorial deposits found sparingly beneath some of our ponds. 

E, Descriptions of new species of Devonian and Silurian fos- 
sil plants and aiiimals, by Dr. Dawson and Mr. Billings. 

F, Mineralogical Notes. 

G, Economical Geology. 

p*' After having travelled over the State the second time, we were 
surprised and gratified to learn how few errors of statement and 
generalization are to be found in our preliminary report. Where 
one is obliged to infer from the observation of others so much as 
was done in that, there is great danger of misstatement. Wher- 
ever errors of any consequence occur, we feel bound to correct 
them ; for we are striving to attain a knowledge of the true distri- 
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bation and rdation of th9 rooks, tad the escUbitidn of an error Ib 
often as important aa the d{a«oye^ of a new &ct. £rrors in the 
premifle lead to false ooncloiionB, therefore great care must be 
taken to present the faots wi|hoat obscurity, prejodice or igno* 
ranee. Hanoe> in aocordanee with these r^nai^s, we will i^roeeed 
to point out the most important ooiBotioBS that are needed in tiie 
Preliminary Geological Report. 

Our later explcnrations go to show that a large portion of those 
rocks called Taloose schist in the last report, belong rather to ikm 
Mica schist ; for example, the great belt xxp&a the river St. John, 
likewise a considerable portion of the immense Clay Slate region 
in the central portions of the State proves to be micaceous. These 
rocks are very obscwe^ and we shall say more about them fbrtiier on. 

The carefuUyH[neasuved re^oas in Ma^iasport, described on 
pages 186-8, 295 and 246, have been re-published in the Proceed^ 
ings of the Portland Society of Natural History, with some addi^ 
tio9S, more piH'tieakurly references to the catalogue of the collec- 
tion where the apedmens iUustratiog each stratum may h6 found. 
. Upon page 224, line 25, 1185 should be inserted in the place of 
1857, as the fresbet theire mentioned banged to the past instead 
of the present century. 

We find, too, that we ga^e unintentioBEally a iMse impression 
respecting the cbaraeter of the rocks composing the Quebec Group. 
The inference from the language on page 22% is, that the fossih 
near Quebec were obtained firom sandstones. This is not tarue. 
They were, derived from limestones chiefly — as we have been privi- 
leged to know the past season by actual inspection of the localities 
in company with Prof<»EHK»r T. S. Hunt, who ^ery kindly pointed 
them out to us. These limestones contain -some of the forms ci 
life which are found in the typical sandstones further west, although 
Mr. Billings suggests that the Quebec fiiuna presents seme resem* 
blance to the fauna of the caleiferous sandrock^ 

A re-examination of the section from Charlotte to Presque Isle, 
figured upon page 381, shows us that the amount of clay slate there 
represented is nearly twice what it ought to be, and that none of 
it has the south-easterly dip there represented. The error arose 
from a too hasty examination at the first. 

Dr. Holmes informs me that he was unable to find a large bed 
of limestone, described by me as occurring near the First Seboois 
Lake, in No. t, E. 7, upon page 413. Nor were gentlemen familiar 
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with that vicinity able to point ont the locality. We can only 
refer to oar authority for the statement : viz., to Jaxk9Mt!% Second 
Annual Beport on the Chohgy of ike PvbHo -Lands, pages 29, 30, 
where he says, *' This bed is no lecus than 90 feet wide, and large 
masses project above the soil. It is situated near the mouth of the 
first Seboois Lake, upon township No. t, Tth range,'' etc. 

Last year we prepared a Geological Map of Maine upon an un- 
colored copy of Ohace's mi^, thus exhibiting at a glance all that 
was known respecting the geology of the whole State, and pre- 
sented it, with the Beport, to the Legislature. We shall do the 
same thing this year, and shall be able to color many spaces that 
were left blank before. It will be upon exhibition in some portion 
of the State House, while the Legislature are in session. 

We shall also exhibit at the State House in enlarged colored 
copy of the section we measured through the widest portion of the 
State, viz., between Eden and the Canada Line. It will be sus- 
pended very near a set of the specimens which were collected 
sdong the route. It is designed both to show the character of the 
rocks as they appear at the surface along a given line, and to rep- 
resent the supposed relation to one another which the respective 
formations have beneath the soil. 

It is possible that persons in different parts of the State have 
been expecting to -see us in their towns during one of the past two 
seasons, and not having seen us, may have thought we have not 
appreciated the importance of fheir rocks. We- can only say, if 
such be the fact, that we have been as expeditious as possible in 
our field-work, and that our apparent neglect has arisen from the 
impossibility of being in two places at the same time. If smy per- 
sons are very anxious to have the rocks of their neighborhood ex- 
amined in the future, we would suggest to them the desirable- 
ness of informing us of their wishes, so that our plans of action 
may be made to coincide with their wishes. 
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A. GEOLOGY OF THE MORE SOUTHERN AND SETTLED 

PORTIONS OF THE STATE. 

According to the plan proposed on a previous page, the descrip- 
tion of the Geology of the more southern and settled portions of 
the State will embrace three districts ; first, the country adjacent 
to Rockland and Camden ; second, the section from Eden to the 
Canada Line, in Sandy Bay ; and third, a large region west of the 
Kennebec River. The Geology of the first district is interesting be* 
cause the relations of the (so-called) Taconic limestones, quartzites 
and schists ar& discussed, both in a scientific and practical manner. 
The second subdivisioh is occupied entirely with the description of 
a Geological Section, the longest and perhaps the most important 
one that could be measured anywhere in the State. 

I. Reoion of Rockland, Camden and vidNirr. 

Pei;hap8 it will be well at the outset to give the geographical 
limits of this region. The accompanying Geological Map specifies 
them very definitely. ^ Beginning in St. George and Gushing, the 
portion explored widens in looking northwards, including Rockland 
and Warren ; grows still wider where it includes Appleton, Hope 
and Lincolnville, when it begins to diminish, and comes to a point 
in Waldo. In brief language, it is a* strip of country from five to 
twenty miles in width, on the west side of Penobscot Bay, between 
Belfast and St. George. The geology of Vinalhaven will also be 
described briefly, although not delineated upon the map. 

This region was explored by 0. H. Hitchcock and G. L. Goodale 
during the first twenty days in July last. We were greatly assisted 
a portion of the time by J. 0. Robinson, Esq., of Thomaston, who 
often travelled with us to point out localities, and to communicate 
facts /especting the quarries of limestone. A great deal of oar 
time was spent among the limestone deposits of Thomaston, Rock- 
land and Camden, since the most difficult stratigraphical problems 
to be solved were connected with them. I may say truly that I 
never before found a region where it was more difficult to ascertain 
the true position of the strata than here. 
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I have worked for a long time among the same rocks in Western 
Vermont, and though I did not profess to have arrived at definite 
conclusions there respecting the time, age and position of the 
strata, I found it much easier to be satisfied with my explorations. 
Evidences of disturbance are much more prominent among the 
limestones of Penobscot Bay, and they are far more abundant. 
We had the maps of the Vermont rocks given us by our predeces- 
sors to correct, and the writings of eminent geologists to place 
Mstinctly before us the salient points to be examined. But here 
the field is a new one. None who have gone before us in Thomas- 
ton ever attempted a section of the strata, or described the rocks 
with any precision. We had, however, a poor section of the 
Oamden rocks, which was oi a little value to us. 

For two reasons we undertook the exploration of this region ; 
first, we wished to explore some limited portion of the State more 
carefally than ordinarily, that the authorities and citizens might 
know by the inspection of its r^sultB, how we wish to examine and 
desoribe the rocks of every portion of the State in a Final Report; 
second, we wished to *'take the bull by its horns," as it were — 
that is, to grapple with one. of the most difScult and at the same 
time interesting geological problems to be solved in Maine. To a 
lai^e proportion of scientific men the description of the Taconic 
rooks will be the most interesting part of the Report. 

Like the' discussion of certain important ^theological doctrines, 
the discussion of the age of the Taconic rocks of Korth America 
bids fair to be continued from one generation to another. Those 
who first, debated the question are now well advanced in life, while 
the discussion is mainly carried on by those who were either 
too young to appreciate it in 1840, or have but recently taken up 
the subject. The rocks of similar apppearance, and nearly the 
same age in England, the Cambrian strata, have excited the atten- 
tion of their geologists for thirty years ; and the history of the dis- 
cussion shows that the question of their age and position has 
apparently been decided several times ; but they are not yet all of 
them agreed as to their nomenclature. We anticipate a longer pe* 
liod of discussion upon this subject in America than.in England. We 
cannot see that the debate has yet more than fairly commenced 
among us. 

It ia unnecessary for us to go into a detailed history of the Ta- 
conic controversy, for it has already been given, so far as is need- 
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fal for our present purposes, in the Preliminary Report, (page 2fi5, 
etc.) The Taconic rocks recognized in Maine on I%nobscot Bay, 
are the Quartz Rock, Eolian (Stockbridge) Limestone, and the pe- 
cular Argillo-micaceous and Argillo-talcose schist, erroneously de- 
nominated " Magnesian Slate." None of them, in this region, ard 
ibssiliferous in the slightest degree, so far as is now known. 

The rocks in this district, according to our conclusions, are the 
following: 1, Granite and Syenite; 2, Gneiss and Mica Schist; 
older than the Taconic group; 3, Saccharoid Azoic Limestone f 
4, Taconic Quartz Bock ; 6, Eolian Limestone ; 6, Taconic Schists; 
mostly Argillo-micaceous ; T, Alluvium. This is the arrangement 
adopted in the map, only that Alluvium is not there represented. 
We will now proceed to describe these rocks in order. 

1. Oranite and SyervUe. 

Five patches of granite and syenite are represented upon the 
map. The first occupies the greater portion of St. George, with 
a part of South Thomaston. The second is really a part of the 
same mass, although separated from it by the St. George river; 
It is in the central part of Gushing. The third patch is in Warren, 
forming Congress mountain. The fourth is a small development of 
granite constituting the backbone of a ridge of hills in the north- 
west corner of Hope. The fifth patch lies chiefly in Camden, and 
runs under Megunticook mountain, the highest eminence in this 
district. 

At Ash Point the granite props out at the ocean's edge, whilA 
th^ greater part of l^e point away from the shore line is covered 
by drift. The island off the point is also granite. Upon Spduld^ 
ing^s Point, to the south-west, the granite changes its mica fof 
hornblende, and hence becomes syenite. The rocks on these two 
points would make an enduring building material. T%e constituent 
crystals are often quite large. 

At the village of South Thomaston one may see the boundary 
line between the poorly characterized mica schist and the granite. 
This line runs north-westerly for two or three miles towards Thom- 
aston village, and then continues to the St. George river in a 
south-westerly direction, crossing over to the middle of Cashing^ 
The western bord^ of this granitic mass is composed of hornblende 
rock and granite. Passing to the middle of the granitic expanse, 
we find the rock sometimes porphyritic — ^i. e., containing larg# 
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crystals of feldspsr — ^but more commonly an ordinary granite. At 
the *' Landing^ in South Thomaston the rock is eztensiyely quar- 
ried, and its quality can safely be recommended. Perp^idicular 
Seams or joints running N. 80° E. are quite numerous here, and 
remind one of strata yery much. Jointed seams of this char- 
acter which have been st^erinduced after the formation of the 
rock, as here, are commonly as true and eyenly parallel as if elab- 
orately chiseled out and smoothed by the hand of skillful lapida- 
ries. The greater part of St. George is underlaid with granite, 
as the map and some future remarks will show. 

The islands off the coast of St. Oeorge are chiefly of granite, 
and yield much flue stone for the market. Dix island, Seal Harbor 
islands, White Head islands, Clarke's island and High island, are 
certainly granitic. We are not informed as to the rock upon the 
islands adjacent to the Muscle Bidge, but suppose them to be com- 
posed of granite. 

In Gushing the granitic rocks are chiefly confined to a narrow 
belt crossing the town a little below its geographical centre. Go- 
ing south from Maple Juice Gove we come to syenite at a saw 
mill not far from the Gushing church, and this soon is replaced 
by granite, the syenite being upon its western border. The gran- 
itic belt is nearly two miles wide and extends into Friendship, 
where its extent is unknown to us. But the mica schist south of 
the granitic belt, and the gneiss in the north part of Gushing, 
abound with immense veins of granite, almost of sufficient impor- 

« 

tance, to be delineated upon the map. One in particular, of con- 
siderable width, extends from the village of Gushing to South pend 
in Warren, and is beautifully porphyritic. Other large veins 
of granite occur in the gneiss west and north of South pond in 
Warren. 

At the comers in the road beyond the south-east end of South 
pond, is a large ledge of granite, and in the whole town of Warren 
are many similar ones, not represented upon the map, still of con- 
siderable dimensions. The second patch of granite, composing 
Gongress hill and vicinity, in Warren, is probably a patch of this 
general description, only that is much larger. According to the 
views presented in the Preliminary Report, (page 204,) concern- 
ing the origin of granite, we should expect frequently in a gneiss 
region to find large veins of granite. Gongress mountain must be 
about 900 feet high, and is in the north part of Warren. The 



granite is not hwatflbl, ai^ the oonstitoeiito are ooame. My ub- 
preBtion is that this granite extends a greater distance than is 
represented, or into the valley of St. Oeorge riyer towards the vil* 
lage of Warren. 

Another limited patch is exhibited in the north-west part, of 
Hope, and its stratigraphioal relations appear in Fig. 35. We noticed 
it upon the road crossing Mnddy mountain. It is a coarse variety, 
g^ierally possessing inferior economical qualities. It appears to 
be an immense bed in gneissic strata. 

The last development of granite to be noticed lies mostly in 
Oamden, forming the base of Megunticook mountain. Fart of it 
occurs on the west side of Lincolnville or Oanaan pond, part lies 
on the promontory running into the pond, but the greatest portion 
is about the mountain in Camden. It is a beautifully white vari- 
ety, extensively quarried from the large fragments tiiat have faUMi 
down the steep side. of the mountain. A portion of it is r^iie- 
sented in a section in Fig. 35, where it seems to form a synclinal 
axis with the granite of Muddy mountain. The precise extent of 
this granite into Megunticook mountain is unknown to us, as we 
had not time to ascend it. It is a fact worthy of remembrance* 
that the granite of Knox county is disposed to arrange itself into 
mountains and mountain ranges. The scenery about Megunticook 
mountain is quite wild and interesting. 

The gn^s, (mica schist often,) of Lincolnville and Northport, 
contains many beds of granite. One of them near the Witherby 
House in Northport, is a beautiful variety of tabular granite, and 
is comparatively quite large. As we explored these towns very 
little, larger masses of granite may exist there, which escaped our 
notice. 

2. Oneiss and Mica Schist. . 
The greater portion of the rocks of the region now being described 
are obscure gneiss and mica schist. So much of the schist prevails 
that it is difficult to avoid calling the whole deposit by that name. 
The micaceous rocks which are evidently connected with the Ta- 
conic series are excluded from this designation. It is doubtless 
the case that in our anxiety not to detract from the limits of 
the Taconic series, we have included some of the older mica 
schists among them. It cannot be doubted that the strata described 
under this head are older than the Taconic rocks, whatever age 
may be assigned to the latter. 
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The general churaeter of tiMee older sdiii^oee roeks may be 
briefly summed up by deecribiDg the three most ocnomoii Tarie* 
ties. Theee are, first, an obscure gneiss, generally of an extremely 
uncouth and ugly appearance, rarely appearing in beaatilul ledgea> 
but .more commonly protruding a short distanee above the sur&ce 
with a weather worn and dili^idated aspect ; second, mica sobiet, 
generally showing scatt^ed crystals of feldiqiar upon its edges, 
though not readily seen when the specimens are viewed with the 
flat surface up : this rock is often beautifully ^foliated and hand- 
some in appearance ; third, beds of granite, sometimes tabular, 
sometimes finely grained, rarely porphyritic, but eommonly an 
easily decomposing, very plain, rusty looking variety, fit only to 
disintegrate and form new soil for vegetation. 

Four deposits of mica schist and gneiss in this regi<Hi deserve 
owr notice. The first is gneiss, in the south part of St. George. The 
soeimd is mica schist, in the south part of Gushing. The third is 
the gre$d;est oi all, extending from Gushing to the comer of Belfasti 
occupying the principal parts of Gushing, Warren, Union, nope> 
Camden, linoolnville and Nortfaport. The fourth is sparin^y rep- 
resented upon the map in Waldo and Morrill, but belongs to a 
gneissic area much larger than the one just described. If we shoirid 
speak of the geology of the whole country between Eennebeo ai|d 
Penobscot rivers, we should call the last the great deposit, of wimA 
the third was only a spur. The third and fourth deposits are 
probably connected together by a synclinal axis, upon which the 
Taconic schists running south-west from Bel&st are superimposed. 

Having seen it stated that the whole of St. Qeorge was com- 
posed of gpranite, we were quite surprised last July to find the 
whole of the south part of the town compose.d of gneiss, although 
the strata were often very much contorted apd the rock uninter- 
esting. In leaving the granite of St. George, one first sees the 
feldspathic mica schist near Tennant's Harbor, where it dips 85^ 
N. 80** W., or nearly perpendicular. At Mosquito Harbor the 
gneissie type is predominant, and of an unusually clean appear- 
ance. It is full of what we regard as pebbles altered and distorted 
by metamorphic action and pressure, as discussed in our Prelim- 
inary Report, page 1T8. The work, however, is carried to an ex- 
treme here. The strata dip 60° N. TO*' W. 

Outcrops of gneiss are common all the way to the Light House 
at Herring Gut. Here are several trap dikes, running N. TO'' E., 



being Tertical. The Btrata of gneias are wonderfiilly conTolnted, 
and Tei7 fine specimenB to Dlnstrate them in Gabineta might be 
obtained here. A few layera of hornblende schist of a handaOme 
▼ariety are {ntenrtratified with tbe gneias. The atrata have xa 
Kvenge dip of 40° aout^-eaaterlj, and thus we have the evidence of 
an uiticlinal azia ranning through this patch of goeiea in the eontfi 
part of St. George. Onrioua veina of ayenite abound in the trap near 
the Light Honae, the ayenite appearing conglomerated. It 18 very 
IMO elaewhere to find ayenitic veins in trap rock. The trap dikes 
are only a few feet wide, and the syenitic veins as many inches. 

In the «onth part of Cnshing we regard the mica schiat as pre- 
dominating, insomuch that upon the large map of the Sate it ia not 
embraced in the same formation with the gneisa of this region. 
The texture of the roek is very fine and the strata very thin, as tf 
coinciding with planes of cleavage, and the rock altered from day 
slate. Veins of granite are remarkably abundant, and many of 
them are very tortuous. Most of the granite in the veins is rery 
coarse-grained, fig. B4 represents a portion of a tortuons granite 
vein from this vicinity, the block being twenty-six inches long, 
and tiie vein varies firom half to three-quarters of an inch in width'. 
The straight linea represent tbe-strata of achist, and the crooked 
ones the vdn. The strata appear not to have been at all afffecte* 
Fio. 84. 



Oroni^ stint in wtiea lehitt. 
by the protrusion of the granite. It Is difficult to conceive how 
such a crooked fissure could have been formed at the outset ; and 
then to imagine how the crevice was filled so compactly and ap- 
parently quietly. The whole vein as measured is thirty feet long, ' 
and it divides into branches, tapering finally to a point. It is 
wonderliil how numerous these contorted veins are at the extreme 
south point of the promontory. 

Much of the mica schist in Gushing is rapidly decompoaing. 
The dip of the strata varies from 15" to 80" south-east. At the 
end of the promontory we noticed an interesting band of conglom- 
erate twenty feet wide. The cement is mica schist, while most of 
80 
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Ilie pebbles are elonmted and flattened, and entirely siliceone. 
They illnstrate the different phases of conglomerate metamorphism 
more finely than the example in Washing^n county adduced last 
year. Oay's Island, which is a large island connected with the 
main land daring low tide, is also composed of mica schist. 
Whether the St. George's Islands or any in Muscongus bay hare 
a similar basis, we have no means of ascertaining. To learn the 
geological character of these and all the islands scattered along 
the coast of Maine will require a considerable time with a sail boat. 

Adjacent to the granite in St. George and South Thpmaston is a 
narrow belt of obscure mica schist, which really belongs to the 
deposits of this age, although the paucity of our observations there 
and the concealment of the ledges by drift makes our knowledge of 
them very limited. It is at least a mile in width where we crossed 
it after leaving the quartz rock on West Keag river. Its relations 
to the adjacent rocks are given in Fig. 37. 

We cannot find much that will interest in the details of the dis- 
tribution of the gneissic rocks of the third area specified, or that 
including the north part of Gushing, Warren, etc., to Belfast. The 
roeks in Cushing are mostly distinct gneiss but of uninteresting 
appearance. Where the rocks of this group first show themselves 
on the road to Gashing from Thomaston, they consist of gneiss and 
hornblende rock with a little granite. The strata are very much 
plicated. A synclinal axis runs along near the eastern shore as 
far south as the rock extends. In the north-west part of Gushing 
and the north part of Friendship, the dip is uniform, and the 
gneissic character of the rock prevalent, interspersed with numer- 
ous granite veins. 

In the south part of Warren, Mr. Fetor Wallace's house stands 
upon the eastern border of the gneiss. About South pond the dip 
is variable, and the gneiss alternates with granite, often very beau- 
tiful. The uniformity of the gneissic rocks in the other parts of 
Warren is relieved by the occurrence of occasional beds of sacca- 
roid azoic limestone. 

In Gamden there is greater variety. Between Simonton's Gom- 
ers and the Harbor the rock is a handsome variety of the mica 
schist, sometimes suitable for paving stones. On Roach hill and 
westwardly the gneissic type predominates. A section from In- 
graham's Corner to Union shows both mica schist and gneiss with 
several folds in the strata. This road passes by a pond, on the 
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opposite aide of which interesting white rocks crop omt on the 
sides of steep mountains. These are probably granite, though 
they resemble beds of limestone showing their edges in true sedi- 
mentary style. In the north-west part of Camden the mica schist 
occasionally appears with the gneiss — also a single ledge of horn- 
blende schist with a small northerly dip. A range of high moun- 
tains in tiie west part of the town are gneissic, running north-east- 
erly from Congress mountain in Warren. The names of several 
peaks are«Spruce mountain, Ragged mountain and Bald mountain. 
The last two are appropriately named. Immense disturbances 
must have accompanied the eleyation-of these mountains, for at 
the base of Bald mountain, east of Hos^ier pond, the strata run 
at right angles with their course at the summit of the ridge ; and 
neither of the two courses are the common ones in this region ; for 
the one is east and west, and the other north and south, while the 
common strike is a north-east and south-west course. 

In iTnion we find more regularity in the position, although folds 
are more common. Cobb's hill, in the village, is an anticlinal 
knob of highly ferruginous mica schist. Near the north line of 
Union, on the east side of Sennebec Pond, the rock is largely 
quartz — ^particularly in the vicinity of the iron ore. Near the 
quartz. the strata are mostly of mica schist. In other parts of the 
town we saw only the gneissic variety. 

This formation, as it runs into Appleton, is mostly mica schist. 
In Hope, the gneiss predominates. Near Hobbs' pond there is 
pyritiferous mica schist, and mica schist with, granite is developed 
adjacent to Bartlett's limestone. 

East of Megunticook and Battle Mountains in Camden, a sort of 
spur of an imperfect gneiss may be seen. Following up the coast to 
the " Beach'' in Lincolnville, a siliceous slate is found, which we 
suppose to constitute a portion of the gneiss formation. In the 
south part of Northport feldspathic mica schist appears ;. and to 
the north some talcose rocks are interstratified with the gneiss. 
In the principal portions of Lincolnville and Northport gneiss 
abounds. 

The last belt of gneiss represented on the map is in Waldo. All 
that we saw was of an inferior quality. Some large veins of gran- 
ite appear in it. Ten miles west of Belfast there is a coarse mica 
schist containing g^arnet, tourmaline, hornblende, and large masses 
of feldspar. 
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For the convenience of those who are interested in tracing ont 
the stratigraphical relations of this deposit of gneiss, we give here 
in a table all the observations of the position of the strata which 
we have. To ascertain the strike, it is necessary to calculate it 
from the dip ; remembering that the course of. the strata is always 
at right angles to the dip : 



LOOALITY. 

Cashing, north-east part, • 
Cashing, Maple Joioe Coye, 
Oashing, west border, 
Friendahip, east part, 



Dip. 
80° S. 60° E., 
76° S. 75« W., 
South-easterly. 
84f ike N. 10° K 



Bemabes. 
Strata plicated. 
Anticlinal with preTioa» 
' [obswTation* 



Warren, south-east of South pond, 6^° S. 68° E.. 
Warren, soath of South pond, 
Warren, west of South pond, 
Warren, west part. 



Near Peter Wallace's. 



Warren, do.. 



Warren, near the village, 

Warren, east from the Tillage* 

Warren, at saw mill on Oyster river, 76° 8. 30° E., 



60°-65° S. 78° E. 

85° N. 78° W., 

75° S. 12 E., and 86® 

S. 12° E. 
40° S. 75° £., tad 66P 

S. 12° B. 

65° S. 60° E., 

56° S. 70° E., 



Interstratified with granite. 



Much contorted. 
At a limestone bed. 
Near Thomaston line. 



E. Union, 

JL Uniofi, 

IMon, 

Union common. 

Union common^ 

Union, 

Union, north part, 

Camden, Ingraham's comer, 

Camden, do., one mile west, 

Camden, Boaoh hill* 

Camden, south-west part, 

Camden, Simoaton's comer, 

Camden, north of do., 

Camden, west part, 

Camden, north-east part. 



8. 70°E. 

Both east'ly & west'ly. An antiolinal. 



80° NW., 

50° S. 70° E., 
An anticlinal. 
High to 8. 60° E., 
76° westerly. 
Perpendicular, 
55° S. 20° E., 
48° S. 70° B. 
76° S. 20° E. 
60° N. 80° E., 
N. 30° W. 
Westerly. 

48° easterly, 70° S. 
20° E., and 80° N. 



At BuUen's Umestone bed. 

AtBatohelder's " «« 

On Cobb's HUl. 

At Miller's quarry. 

At Iron Ore Bed. 

Strike E. and W. 

On top of mountain ridge. 



Mioa schist. 



70° W., 
Camden, Hosmer pond, north side, 46° S. 80° E. 
Camden, south of Hosmer pondj - 
Camden, top of ridge, 45° E., 

Camden, head ofMeguntioook river, 25° N., 
€9amden, north-east part, 27° S. 60° E., 

HofM, Hobbs' pond, 4d° 8. 80^ £. 

Hope, west part. South-easterly. 

Appleton, south-east part. High to 8. E. 



Bast ollionmt Battis. 

Strike E. and W. 
West of Hosmer pond. 
Hornblendic rock. 
Anticlinal with previous 
[observatim. 



LOOAZITY. 

Appleton, north-east part, 
Lincolnyille pond, 
lincolnyille, Beach, 
Korth^port, south pftpt, 
liorthport, 
Northport, north part. 



Dip. 

80°SE..and60°S.E. 
60° N. 20° W., 
Dip easterly. 
70° S. 86° B. 

76° N. 

80° as. 



m 



In Camden. 



The following results flow from this table: 1. The most com- 
mon dip in the whole gtieiss district is to the south-east. 2. A 
•hort anticlinal axis occurs in the north-east part of Gushing, and 
©f course a synclinal of equal length* on the west side of the anti- 
dinal. 3. There is a very important synclinal between Megunti- 
. cook mountain and the Taconic schists in Appleton ; and the granite 
cf the mountain itself appears to be in the ridge of an anticlinal. 
4. There are two anticlinals and two synclinals between Ingra- 
ham's comer in Camden and Union common, as seen along the 
road passing through E. Union. 5. The variations of the dip in 
the west part of Camden among the high mountains, result from 
displacement; rather than the usual plicating forces. 6. The other 
exceptions to the usual dip are either local matters, or their rela- 
tions have not yet been traced out. 

Fia. 86. 



JV. TV. 




2L/ 8. E, 



Section from JtppUton to Camden, 

aa» ArgUIo-mica schist, (Taeonio.) 

b, Azoio limestone. Smith's Mills. 

c. Azoic limestoae, Hope ComeTS. 
dd. Gneiss. 

ee. Granite. 
/. Camden Harbor. 
JV\ W, North-west. 
8. E, South-east 

Fig. 35 illustrates the relative position of the gneiss strata with the 
adjacent rocks on a section from Camden harbor to the north part 
of Appleton, exemplifying the third conclusion derived from the 
Table of Dips. At the northwest end of the section are the 
Taconic schists, o, with a high north-westerly dip of 65®, often 
leaning slightly to the northwest. Passing into the valley, we find 
near Smith's mills a very wide bed of Azoic limestone, h, supposed 
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by ns to be imbedded in gneiss. Bat it seems to dip north-west- 
erly, avera^ng *15^, and hence under the schists, jasi as if it be- 
longed to the Taconic series. It is also of great longitudinal 
extent. The gneiss, d, dips south-easterly at first 80° and then 60°. 
Passing to the top of the hill or Muddy mountain, in Hope, we 
find granite, e, at its summit. The gneiss appears again in Hope. 
East of the Corners appears another bed of Azoic limestone, c, dip- 
ping N. 10'' W., BO that we have a synclinal axis. We have not 
seen the westerly outcrop of this limestone, as represented in the 
Figure, but cannot doubt its existence, though it may be concealed 
by drift deposits. East of the limestone more gneiss and granite, 
e, appear, apparently the same layers repeated that were just, 
passed over. They continue into Camden, until we come to the 
Taconic rocks again, a, which appear to be disposed in an anti- 
clinal form. These Taconic rocks here often perplexed us by their 
similarity to the older schists. 

Under Economical Oeohgy we will describe a valuable vein of 
iron ore in the gneiss in the north part of Union. 

3. Saccharoid Azoic Limestone. 

We draw a distinction this year, which was barely hinted at last 
year, between the Saccharoid Azoic Limestones and the Taconid 
Limestones. As far as lithological appearances go, it would be 
impossible often to distinguish between the two, but when the 
question of geological, age is taken into consideration, the distinc- 
tion becomes plain. In the first group we include all the beds of 
limestone which occur in the older gneiss and mica schist. The 
Taconic (Eolian) Limestones are dbnnected with quartz rock and 
argillo-micaceous schists, and are generally of greater width and 
length. 

The Azoic Limestones are found in Warren, Union, Hope, Cam- 
den and Lincolnville. We shall describe only those of which we 
have positive knowledge. The beds in many of these towns are 
BO large, and the stone so firm, that blocks of marble have frequent- 
ly been taken from them. Some of them are now being quarried 
for the kiln, but at others these operations have ceased to be car- 
ried on profitably. We had time to examine only two beds of 
limestone in Warren, although others more valuable exist in the 
town. One is about a mile north-east from the village, and the 
rock is inclined SS"* S. 70** E. It is white, of good quality, of 
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great amount, and quarried. The other bed noticed was not as 
good, and is in the north part of the town near Congress mountain. 
The other beds in town have been thus described : "On the west- 
em side of the St. George river on Mr. A. Starrett's estate, there 
are two beds of limestone, the largest of which is twenty feet wide, 
dipping T8** south-easterly. They are dolonutic, and contain crys- 
tals of galena and zinc blende. On the eastern side of this river 
upon Mr. A. Starrett's land, there is a similar bed of limestone, 
99 feet wide, and 150 feet long, as exposed. Another bed belong- 
ing to John Starrett, is 122 feet wide, and has been uncovered for 
220 feet. It is inclined 55° S. E. On Benjamin Starrett's land 
there are two beds of limestone, one of which is 30 feet wide, dip- 
ping about 55° S. £. On a high bank of St. George river a cliff of 
limestone is exposed, 26 feet high, and traceable laterally half a 
mile. It is half a mile north-west from A. Starrett's bed." All 
these beds of limestone are white, and often highly crystalline. 
One would think that a better quality of lime could be manufac- 
tured from such pure material, than from the darker-colored and 
coarser-looking limestones of Thomaston, etc., which are so cele- 
brated in the market. Experience, however, is the only reliable 
test of the best quality of rock for the manufacture of quick-lime. 

Quite a number of excellent beds of limestone are found in 
Union. Large beds are found upon Harding's point at the south- 
west side of Crawford's pond, in the south part of the town, one 
of which is nearly a hundred feet wide and over three hundred feet 
long. Near Union Common, upon Capt. N. Batchelder's estate, is 
a large bed thirty feet wide and nine hundred and twenty-four feet 
long. It has a bluish tint, and is very saccharoidal. In the south* 
east part of th^ town, near Mr. Miller's, are two large beds of 
limestone, both being in the same range. It has been dug into in 
several places. The dip common to all the outcrops is about 65° S. 
60° E. A large granite vein crosses the limestone, the first in- 
stance of the kind we have ever seen. The limestone is a fine- 
grained light gray rock, and the width of the bed varies from ten 
to thirty feet. It must be twenty rods long. Near it are scattered 
smaller beds, often of no value. Upon the Bullen farm, to the 
north-west, is a bed of limestone fifty feet wide, quite firm, and 
might be wrought to a limited extent as a marble. It has been 
traced over a thousand feet. It dips 80° N./W., and has been 
quarried in three places. Another bed appears on the north side 



9M BOA» OT MHcnamoL 

of Hope lake. Tim m in the town of Hi^we. Upon Ephmm 
B^rtlett's hrm, near Hope Gomens, is a very latge bed of Umestone, 
dq[>ping from W-W N. la"* W. Granite and mica eehifrt aie tlie 
wall rocks. It has been qnanied at two <Uffsn»it places: 

Near Ingraham's Comets in Camden, there is a large bed of 
limestone, if not two, dde by side, wfaieh closely resemble tike 
Taoonic limestone, and indeed it is barely separated from the west 
end of the Camden belt of Eolian limestone. It is not impossible 
that the two bdts once joined each oUio*, and have been separated 
by ihe forces which elevated Bald mountain and Ragged monfitam« 
iltiiongfa their strikes are at right angles to each other. The bed 
is in mica schist, about threeHjaarters of a mfle son^ of the Cor*- 
ners, and dips southerly about 75^. lids quarried very extensiTely, 
and burnt. 

At least four large quarries of limestone are wrought in .the 
south part of Liocolnville, viz : Young's, Coleman's, Heal's and 
Ball's. We suppose them all to belong to the same bejlt of rock. 
They dip SS"" S. E. They are inexhaustible. We heard of lime- 
stone also at Brown's Neck, and on Jonathan Moody's land, but 
had not time to visit the localities. 

A very large bed of limestone runs from Appleton into Sears- 
mont. It is on the east side of the St. George river, and is quar- 
ried at several openings at Smith's Mills and in Searamont. It is 
several miles long, and the belt is upwards of a quarter of a mile in 
width. Its dip is T5° N. 50° W., or apparently beneath the Taconic 
schist upon the hill west. . We found no rock between it and the 
first Taconic outcrop on the hill, and do not know but that it may 
possibly prove to be of Taconic age. 

All the beds of Azoic limestone now described, either have been, 
are now or are capable of being quarried extensively for the inan- 
ufacturd of quicklime. The manufactured lime must be equal if 
not superior, as a general thing, to that made in Rockland. Being 
at a distance from the sea-shore it cannot be furnished to the mar- 
ket so cheaply, and hence the inland quarries are not worked with 
so much vigor as those in Tbomaston and Camden. 

A^ slight examination of the map shows us that there are three 
if not four belts of the azoic limestone, yet the inclinations are such 
as to suggest whether they may not be repetitions of the ssune belt. 
One range is in the St. George valley in Hope, Appleton and Sears* 
ttont. Another runs from Ingraham's corner to Warren. The 
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third extends from soutb of Crawford's pond to north of Hope 
Lake. If there is a fourth it embraces the Hope and Lincolnville 
beds. It is curious that the dip of the different beds in all these 
lines is different. That in the valley of the St. George river dip^ 
in opposite directions away from each other, making an anticlin^ ; 
so do those on the Orawlbrd pond range ; while the LincolnviUe 
and Hope beds dip towards each other, and the Ingraham comer 
and Warren beds dip in the same direction essentially. Fig. S6 
shows that the Hope and Appleton beds are distinct from each 
oiher. The Crawford pond and St. George river ranges may mak^ 
a great synclinal axis with each other ; aad if the former is con- 
nected at all with the Ingraham corner range the connection is not 
obvious. The study of the connection between different beds of 
limestone may not only indicate the number of folds in the dder 
strata, but may also lead to the discovery of more limestone now 
concealed from view by the soil. We hope that these glimpses of 
connection between the various limestone beds of this vicinity may 
lead some resident to work oat the relations more fully. 

4. Quartz Bock, (Taconic,) 

Three belts of this Quartz Rock are represented upon our map. 
One is between, the two belts of Eolian limestone in Rockland and 
Thomaston; another extends from South Thomaston, generally 
along the shore of Penobscot bay, with an occasional submergence 
beneath the salt water, to Rockport ; and the third is an isolated 
outlier in Camden, forming Mount Battle. In the west part of 
Thomaston is a considerable thickness of quartz rock not repre- 
sented. 

The best characterized locality of quartz rock is near the south 
end of the first belt, near West Keag river in South Thomaston. 
The hill south and west from the dolomite quarry, (Marsh quarry,) 
is the place where it crops out so finely. The rock is a sand- 
stone, very much like the white purely silicious Potsdam sand- 
stone about Lake Champlain. It has numerous minute crystals 
of magnetite scattered through it. It dips 76** N. 60® W., and its 
relations to the adjacent strata are given in Fig. 3 T, It appears to 
overlie some of the older mica schist, and to underlie the Taconic 
schist and dolomitic limestone. This locality is the most promis- 
ing place we have seen in this rock for the occurrence of fossils. 
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In the very tontJi-east corner of ThomaatoD, we see more of this 
quartz rock, dipping 65" N. lO" W., and in the south part of the 
cit7 limits of Bockland the dip is 60° N. 10° W., and 10° S. TO" £. 
The Utter example is the furthest south, Hncb nitca is a8Bociat«d 
with the quartz here, and all along through Sockluid. The ci^ 
is situated upon this rock, and we find indications of an uiticlinal 
axis there from our notes — one obserration of tfie dip being 60" N. 
00° W., and the oUier 60" Bontheaaterly. It is exhibited in Fig. 38. 
The quartz rock bejond Bockland passes beneath the bay till it 
rises again at Jameson's point. It is supposed to occupy tiie 
whole of this projection of land, and to be cut off again at Clam 
core in Camden. Figs. 80 and 10 show its relation to the schista. 
North of Clam cove the quartz layers dip 10° N. W. Where this 
rock appears still further north, to its utmost limit, it is a hyaline 
or glassy variety, precisely like the typical " granular quartz" 
of EmmoDS. A great boBB of it a mile south of Bockport dips ap- 
parently 30° S. E. It may be traced along the whole shore to ttie 
inmost corner of Bockport harbor, and wonld make at almost any 
portion of its course, an excellent material for the manufacture of 
gloss. 
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About Bockport the details of its distribution are more interest- 
ing. In general the shape of the formation may be seen in Fig. 36. 
Just south of the village its width quadruples ; and in less than 
two miles to the west it has thinned out entirely. It is an impor- 
tant fact, as learned from this map, that the formation makes a 
bend of a right angle, running westerly instead of northerly. An- 
other interesting fact is illustrated by a small patch of quartz rock 
on the east side of the harbor. It is triangular in shape, and not 
more than half a dozen rods wide, but it has been elevated so as to 
stand side by side with a newer rock — a mass of strata that has 
been elevated vertically. Consequently there is what is called a 
faviJli between the two rocks, and we can see here the smoothed 
vertical surfaces of both rocks where they rubbed against each 
other during this vertical motion. Another fault is also shown 
upon both sides of the harbor in connection with the quartz, where 
the argillo-micaceous schist is displaced. Here too it is the quartz 
that appears to have been elevated. 

In the first case the course of the fault is N. 10° E. ; the quartz 
rock dips 30° S. E., while the adjacent wrinkled slaty rock dips 
20° N. 80° E. In the second example the dip of the two rocks is 
equally variable, the former dipping 60° S. 70° E., and the latter 
50° N. 20° W. It is probable that the cau^e of these dislocations 
is to be found in the bending of the course of the formation west- 
wardly. Perhaps its original course was more to the northwArd. 

The characters of this rock show finely south of Goose river, on 
the road to Rockland. Adjacent to the river the quartz is very 
thin bedded, and dips northerly about 12°. A few rods south the 
massive hyaline quartz dips 4d° northerly. This rock appears in 
numerous bosses among the houses and gardens in this part of the 
village. The position a mile west of Bockport is similar to that 
just noticed. 

The more slaty portion of the quartz is above the rest; and 
upon the north side of the harbor, it is more largely developed^ 
often a real silicious slate. Upon Fig. 36 it is distinguished from 
the rest of the formation, and is somewhat disturbed by faults, 
as already indicated. Many of the layers are calcareous, and 
exceedingly contorted. In order from south-east to north-west 
are the following dips: 40° N. 80° E., 66° S. E., 20° N. 10° E., 
40° N, 70° W., and 78° easterly. As the distance passed over is 
less than half a mfl^ .th^se various dips indicate disturbances. Be- 
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tween Lilj pond and a small church this rock occurS; and has 
interstratified with it a few layers of conglomerate, some of whose 
constituent pebbles have been flattened and elongated in the direc- 
tion of the strike. They dip 45* N. TO** E. That part of this rock 
which is situated nearest the river, in the central portions of the 
village, merges into a greenish schist, having a small easterly dip ; 
while the more northern portions, as on the road to Oamden, are 
dark silicious slates and black slaty quartz rock, dipping 45* N. 
40* E. West of the bridge in Rockport the dip of this slaty quartz 
is northerly. 

Two islands off Beauchamp's point are represented upon our 
map in Fig. 86, the lowest one, Lowell's rock, being entirely 
composed of quartz rock ; and the other, Indian island, having a 
micaceous schist with the quartz. 

Concerning the belt of quartz rock in Rockland which lies be- 
tween two belts of limestone but little need be said. A reference 
to the map will show its situation, and Fig. 39 will show its strati- 
graphical relations. It appears to constitute an anticlinal axis, 
underlying both bands of limestone. This rock constitutes the 
foundation of the highest hill north-west from Rockland, or where 
the Fourth Regiment M. Y. M. was encamped last summer. 

Mount Battle is an immense pile of consolidated distorted peb- 
bles, and belongs to this formation, since the rock is pure silica, 
and^ seems to be of the same age. Last year we said something 
about this mountain under the erroneous name of Megunticook 
mountain. The latter name belongs to the granitic pile behind 
Battie, of still grander proportions. Mount Battle is exceedingly 
precipitous — it being impossible to ascend it on the east and south 
sides. The strata are very obscure, although at almost every step 
the pebbles composing them are obvious. Upon the south and east 
sides of the mountain the strata appear to dip southerly and east- 
erly at a small angle, and they are thus represented in the section, 
Fig. 41. Professor Emmons estimates the dip at 26* S. B. 

Those who are interested in the exhibition of distorted pebbles 
in conglomerate may find examples upon Mount Battie. We 
would not represent this case as a typical one ; i. e., one where the 
phenomena are in the greatest perfection. Still the proximity of 
this locality to frequented routes of travel makes it a good one to 
visit. The finest examples of these distortions occur in the less 
frequented parts of the State, as in Rangely. These pebbles on 
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Mt. Battie fu*6 all small, and are not always elongated or flattened. 
But the localities of the altered ones are so common that we 
think no one could fail to discover them. Good examples were 
seen on the top of the mountain, both at the south and northern 
ends. Two sets of joints cross the strata — one running N. 76° W.j 
and the other N. 10° E. — ^which sometimes cut the pebbles in two. 

Our last year's estimate of the thickness of the strata of this 
mountain at 500 feet we will not change. The height of the moun- 
tain is about 1,000 feet above the bay at ii^ base. One can hardly 
resist the conviction that Mounts Battie and Megunticook have 
been elevated to their present height by a "convulsion of nature," 
rather than Ihe quiet and gradual way in which ranges of moun- 
tains are normally elevated. The section in Fig. 41 confirms this 
view ; for what is more likely than that the quartz rock in Rock- 
port, bb, forms a great synclinal axis with Z, the conglomerate of 
Mt. Battie ? The fault then must be found, if anywhere, between 
k and L 

In Fig. 38 a narrow band of quartz rock is exhibited west of the 
Meadow's quarries in Thomaston. Whether this is to be consid* 
ered a part of the formation we have been describing, or as a mem- 
ber of the Taoonic schists, we know not. We had not time to 
trace it through its whole extent, still we think it quite limited. 
It dips 60? N. 60° W., or away from the limestone. Still it may 
be repeated by an anticlinal, which we suppose to exist, although 
the .rocks cannot be seen, before the limestone is reached, and thus 
underlie it in the normal way. Some of these quartz layers are 
calcareous, and resemble dark siliceous slate. Others are bright 
colored ; and some show the constituent grains of silica distinctly. 
The mica schist to the west has a still higher dip in the same 
direction. The belt is a dozen rods wide. 

5. EoUan Limestone. 

The name suggested by Professor Emmons for the principal belt 
of Taconic Limestone, was Stockbridge Limestone, from the town of 
Stockbridge, in western Massachusetts, where are large quarries 
of marble. For geological reasons my father suggested'*' a change 

*See Final Beport upon the Geology of Tdrmont, Vol. 1, page 895. 
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in the name of the 
gronp to Eolian Lime- 
iUme, and we adopt it 
here. The name is de- 
rived from Mount Eolaa 
in Dorset, Vt. Emmons 
applied the name Stock- 
bridge Limestone to 
the limestones in Thom- 
aston and Camden twen- 
ty years ago. There 
are three large belts of 
Eolian limestone ia this 
region of conntry to be 
described— and, indeed, 
we know of no others ^ 
in the whole State. The 
largest extends from C 
the State's Prison in 
Thomaaton nearly to 
Ohickawakie pond in 
Camden. Another is 
in Rockland. A third 
is in Camden. Besides 
these, in Thomaston 
and South Thomaston 
are several large and 
small beds of limestone 
and dolomite in the 
schists. 

"We present here four 
sections, (Figs. 3T., 38, 
89 and 40,) crossing all 
the limestone belts and beds in Tbomostoa 
and Rocklantl. They will give the rela- 
tions of the different rocks to one another 
much better than detailed descriptions. 

These sections are very important, as they 
show the relations of all the beds of lime- 
stone in Bockland, Thomaston and South 
Thomaston, to all the rocks in the vicinity. 
They are all drawn parallel to one another, 
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SecHon 'through Ingraham's and Rankin's Quarriet, 

aa. Taconio argillo-mioaceooB schist. 
c, Ingraham's limestone quarry. 
* d, limestone — ^n(»rth end of the Meadows qiuirrieB« 
. e. Bankin's limestone quarry. 
/. Quartz rock. 
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Section acroa Chickawakie Pond* 

aaaa. Taoonio argillo-micaoeoufl sohist 

b. Limestone. 

c. Quartz rock. 

d. Chickawakie pond. 

e. Jameson's point. 

and not at great distances apart. Fig. 37 extends through the 
Beechwoods quarry, from Ash point in South Thomaston to a saw 
mill on Oyster river, just in the edge of Warren. At the two ends 
we have the Azoic rocks, gneiss on one side, and mica schist with 
granite on the other. Then what we suppose to be the oldest 
Taconic rock appears — ^the quartz rock, near the West Keag river, 
underlying the Marsh quarry of dolomite.- This rock may possibly 
be repeated at the west end of the Taconic schists adjacent to the 
gneiss. The rocks being concealed we could not determine this 
point. The rocks appear to have a synclinal structure, the quartz 
running beneath both the Eolian limestone and the schist». It is 
possible that the most western of the schists are synchronous with 
the quartz ; or may have been changed into the latter by metamor- 
phic action upon one side of the axis and not upon the other. It 
is not uncommon to find interstratified with the Taconic quartz 
rock, in other parts of the country, schists very similar to those of 
the upper part of the series. Above the quartz rock, and to the 
left hand in the figure, occurs a large bed of dolomite ; then suc- 
ceeds the Taconic schists with at least two beds of limestone, 
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owned by Charles E. Butler. At length we cross the largest belt 
of limestone in this region. At first the dip is qaite large, then it 
becomes smaller, and finally becomes large again. The most west- 
em exposure on the section is at the Beechwoods quarry ; where 
the dip is smaller, the exposure is at the Fulling Mill quarry. 
Succeeding the limestone are Taconic schists dipping south-east- 
erly, and towards the limestone^ 

Fig. 38 presents a section of the rocks from the extreme south- 
west angle of Owl's Head Harbor in South Thomaston through the 
Meadow's quarries to the north-west part of the town of Thomas- 
ton. Only Taconic rocks appear upon this section, as well as in 
Figs. 39 and 40. At the south-east end there is an anticlinal axis 
of quartz rock. Next is a thin band of Taconic schist over the 
quartz and underlying the Eolian Limestone. The dip of the lime- 
stone is here more irregular but seems to form a synclinal axis. 
Taconic schists and a little quartz rock succeed on the west; 
probably in an anticlinal fbrm. The Westerly part of the dip is 
certain, the eastern coujectural. 

Fig. 39 presents a section of the rocks ^oni the bay in the north 
)>art of Rockland city to the town line between Rockland and 
Thomaston immediately west of the west branch of Mill river. 
Quartz rock at the east end of this section forms a synclinal. Next 
appears the eastern belt of limestone, particularly in the latitude of 
Rankin's qUaity. It dips east. Next succeeds an anticlinal of 
quartz rock, followed by the second band of Dolian limestone, at 
the north end of the Meadows quarries. West of this to the 
end of the section the schists prevd,il, interrupted at Ingraham's 
quarry by atl outburst — ^this word seems to express the physical 
appearance of the tock — of limestone. Sence we have two anti- 
clinal and one synclinal axis at this end of the section. 

Fig. 40 gives a section of the rocks from Jameson's point acrosik 
Chickawakie pond in Camden. We have at the east end quartz 
rock dipping north-westerly, then a synclinal of Taconic schistA 
before coming to the pond south. West of the pond occurs an 
inverted anticlinal of limestone, almost concealed, wrapped in the 
Taconic schists. 

Having now described the sections in general, we will proceed 
to give all the particulars needful respecting the character and po- 
sition of the Eolian limestone at all its exposures. 

The most southern exposure of the largest belt is at the Staters 



Piison quany in Thomaston with the strata inclined 80*^ S. E. If 
the rock extended farther, the valley of the St. George river would 
be the place to find it. Northeasterly from the prison tibie little- 
stone extends into Miller's and the Beechwoods quarries. At 
Miller's the rock is whiter than is common in this vicinity^ dipping 
from 6&°-T0° N. 40® W. Further on the dip is ten degrees greater. 
It now begins to curve to the east. At the south end of the 
Beechwoods it tuns N. 80° E.; southeast from here it runs N. ?5® 
E.| and finally at the Fulling Mill quarry, not far from the east end 
of Thomaston street it dips 40° N. Then it bends back again to 
its former course, and passes into the Meadows qualries^ unlesd 
there is a break, which is improbable. 

At the Fulling Mill quarry the rock is unusually dark. At the 
mill itself it is jet darker and makes a good marUe, slabs of which 
have been sawed out in times past, some of which remain her4 
showing thdr excellent character. Below the Falling Mill quanry 
on Mill river is an old quarry of white marble of excellent quality^ 
dipping 20° N. 80° W. This is in Mr. Jacob's pasture. Above 
the marble is a bed of schist thirty feet wide in the limestone^ witii 
a greater dip, vizt, 60°. In returning to the village from the mai^- 
ble quarry one passes by several exposures of limestone. At a 
quarry where a siliceous limestone was being blasted for pavin|^ 
and building material the dip is 60° N. W., and again 50° N. W. 
The nearest exposure of the limestone to the mass of schist at the 
east end of Main street, is near Elm street, and the strata ar^ 
inclined 25° N. 30° W. These details are of practical interesti aid- 
ing in the development of the rock suitable for the manufacture of 
quicklime. 

Both a north-westerly and a south-easterly dip may be found in 
the different openings of the Meadows quurries^ Along the line 
of the section in Fig. 88> we found the following pOEOtionB. At th€ 
south-east side of the limestone, the dip is 75° N.. W« At th4i 
ealcite locaUty tiie dip is 80° S. E. Between this opening and the 
one on the west side of the north and south road whefe a variety 
of white talc occurs, the dip is north-westerly, but variable^ from 
20°-80°i Several slips are noticeable, and we have attempted to 
give an idea of the irregular dip and the Slips in our section. On 
the west sUe of the road the strata dip '75° S. E., becoming steeper 
according to the depth in the quarry% But no particular dip k 
constant through all these openings. The total length ef tUs 
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large bed of limeBtone is six and one-half miles. Its northern limit 
is near Chickawakie pond. 

The section in Fig. 89 shows us a limestone anticlinal west of 
this principal range at Ingraham's quarry. A similar mass is 
exhibited on the hill west of Chickawakie pond, Holmes' quarry, 
in Fig. 40. The two masses must have been elevated by the same 
agency, and are in the same line of strike, three miles apart. Ingra- 
ham's quarry is on the east slope of Marsh's mountain, and west of 
Mill river. The strata are almost perpendicular, but show an anti- 
clinal structure. Between two openings in the quarry there is an 
interesting bending of the strata, too small to be represented upon 
the Figure. On this hummock the strata dip southeasterly about 
twenty-five degrees ; while beneath them a few feet the layers are 
nearly perpendicular. We suppose this is not an example of mere 
bending, but of slipping for a short distance also. At first we 
were inclined to believe that the bending was the result of the driift 
force ; but the dip forbids this supposition. , The drift agency 
would have bent it in the opposite direction, had it operated upon 
the ledge. Of course this hummock is rendered of inferior quality 
for the kiln. An interesting black mineral occurs in a portion of 
this limestone very abundantly, giving it a different character. 
And a few rods east of the quarry may be seen a narrow band of 
dolomite, just as there is east of the Beechwoois quarry. This 
limestone, as well as that at Holmes' quarry, differs in no respect 
from the common Eplian limestone of this region. 

At Holmes' quarry in Camden, the amount of limestone is 
smaller. It is situated on the side of the hill directly west of 
Chickawakie pond. No one would suspect its existence from the 
adjacent rocks — and we only stumbled upon it accidentally. It 
could hardly have shown itself at the surface before it was quarried; 
but now that it has been opened, it is found to increase in width in 
descending. The limestone is perpendicular. A few strata of 
schist are folded around the calcareous mass, and dip sixty degrees 
away from it on both sides. But on the west side the dip very 
soon changes to correspond with the easterly dip on the other side. 
No other mass of limestone appears upon either side of Holmes' 
quarry on the line of strike. 

We suppose the curious position of these two quarries of lime- 
stone must be explained in this manner. The schists naturally 
overlie the limestone, and had no pllcating forces ever operated 
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in Maine, these beds would have forever remained concealed. The 
force in this region seems to have been exerted more powerfully 
than in some other parts of the State. Now when this force be- 
gan to act — supposing it to operate slowly and gradually — ^these 
two kinds of rook were pushed up so as to form a very pretty an- 
ticlinal curve of considerable width. As this agency continued 
to crowd the sides of the anticlinal from the south-east, the dips 
became greater and greater, until they become perpendicular, 
standing side by side. The pressure at Ingraham's quarry seems 
to have elevated the strata to this pitch ; while at Holmes' quarry 
the force operated still further and inverted the fold, so that the 
strata of schist all dip in the same direction, while the limestone 
has not been inverted. Were it not for these masses of limestone 
there would be no indication remaining of this anticlinal fold. 
How many more such inverted folds may exist in this region we 
have no means of ascertaining in the absence of such protuberant 
masses as this limestone. 

An important practical inference results from this theory. If 
these two projections of limestone indicate an anticlinal ridge, 
then all along the line connecting these two quarries we may ex- 
pect to find more of the limestone. These quarries have been 
opened on the very crest of the fold ; and there must be some ap- 
proximation towards horizontality in the top of the ridge, and con- * 
sequently if not at the surface certainly at a short distance below 
it, the limestone may be found. 

Several beds of Taconic limestone east of the principal Eolism 
belt should be noticed. One of considerable importance is near 
the east end of the principal street of Thomaston, to the south, 
and was formerly worked as a quarry. The rock is whiter than 
the common limestone to the north. It dips 26® N. 20** W. Its 
limits are not known ; but it may ultimately be found to be a spur 
from the grand deposit. 

Two beds are found upon Charles E. Butler's farm^ upon the 
north and south of his house, in the south-east comer of Thomas- 
ton. The northern one is located on a bluff facing the Meadows 
quarries ; an immense tract of lowland occupying the country be- 
tween. An old quarry here was in a blue limestone similar tp the 
common rock of the other quarries ; while underlying it is a white 
dolomite dipping 60** N. W. and resting upon the Taconic mica- 
ceous schists and quartzite. The other bed is of the blue variety 
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ana is of less importance. It is several feet thick, enclosed in 
schists. 

Brenton Bntler owns a quarry of dolomitic limestone near a large 
marshy bog on West Keag river in South Thomaston, hence it has 
been called the Marsh quarry. It was not being worked when 
we visited it in July. Dr. Jackson pronounced this bed to be two 
hundred and fift^^feet wide, and its outcrop forty or fifty rods long. 
It is white, granular and compact, producing a lime containing 
much magnesia which does not injure the <][uality to any important 
extent. The dip is about 60° N. W. At the quarry we observed 
some peculiarity in the stratification, perhaps of the i^ature of a 
slide and consequent dislocation of the strata, but had not time 
to investigate it. Another body of Umestone is said to exist north-^ 
east of the dolomite, which we did not examine. 

Another extensive deposit of Eolian limestone over two miles 
in length, and upon which important quarries are located, oo« 
curs in Bockland. The most southern exposure of this belt is 
at Bankins' quarry. The rock is the same as that in the main belt, 
as is all the rock of this belt. It is traversed by an immense num- 
ber of small veins of calcite running about north and south. The 
limestone dips 70° S. 75°£. At Blackington Comers a number of 
quarries have been wrought in the limestone, so that very large 
holes have been excavated. Dififerent observations here show 
that there is an anticlinal axis in this belt, although the inclinations 
in both directions are very steep. There is a very large boulder 
in one of these quarries underlying the road to Bockland. It is 
thirty-five feet in length and rather ovate shaped. It is a fact to 
be remembered that the southern end of this belt of limestone as 
far as it is worked, corresponds very nearly in latitude with the 
northern end of the Meadows quarries in the principal belt. The 
limestone has not been traced a great distance north of Bladk-^ 
ington Comers. What if a transverse fault should be indicated 
here! ^ 

We had intended to prepare detailed, historical and statistical 
notices of all the quarries in Bockland and Thomaston, but owing 
to unforeseen circumstances have been prevented from obtaining 
the desired information. Such as we have will be presented under 
JBcimomioal Oeohgy* The following are the names of the princi- 
pal quarries and their locations. In Thomaston, on the principal 
belt are the State's Prison quarry, in the yard of the State's Prison, 
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Aear the west end of the main street ; Miller^s quarry, north-ekst 
from the State's Prison; the B^echwoods quarries, which are still 
farther north-east ; the Fulling Mill or Mill River quarries, just 
north of the ea^t end of the street ; a large number of small open<" 
ings between and in the vicinity of the last two quarries ; and the 
southern part of the Meadows quarries, which lie partly in Rock- ' 
land to the east of Mill river. These are worked the most. In 
Rockland there is Ingraham's quarry on Marsh's mountain, with 
Rankins' and the Blackington Comers quarries on the eastern belt. 
In South Thomaston is the Marsh quarry. The history of all 
these quarries would be extremely interesting. 

The limestone common to this group is of a bluish or bluish gray 
oast generally, coarse in its appearance, but nearly pi^re carbonate 
of lime, having about two per cent, of impurities. Several differ- 
ent qualities are known among the quarrymen, such as the " birds- 
eye" and the ^'lump.'' 

We regret very much not having prepared in season a wood cut to 
illustrate the geographical distribution of those bands of the lime- 
stone which are the most highly esteemed for the manufacture of 
lime ; since we think the study of them would show all interested 
parties in what direction to look for further discoveries of the most 
valuable portions. Such a chart was prepared for private study 
with the assistance of J. 0. Robinson, Esq., of Thomaston, and 
from it we glean an important suggestion. From the State's Prison 
qukrry a belt of the most valuable layers extends in a straight line 
to the Beechwoods quarries, and then turns easterly to the Pulling 
Mill. Thus far the quarries and openings are numerous. But 
from this point to the south end of the Meadows quarries, nearly a 
mile in distance, we could not ascertain that a single opening had 
ever been made. To be sure the ledges are concealed. But let 
any one consider the relations of these two lines of quarries, and 
we think he will begin to see the probability of the existence of 
other beds of limestone over this space of equal value with those 
now being wrought. A reference to the geological map will show 
that the belt of limestone, at this gap in the line of quarries, is 
wider than anywhere else in its whole extent. 

A glance at this chart shows us also that there are really two 
lines of quarries in the Meadows ; while often between them the 
rock is of an inferior quality. This may be due to folding, proba- 
bly a synclinal. It is of course implied in these remarks that it is 
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only a portion of these Eolian limestones which can produce the 
best quality of quick lime ; and also that the space occupied on 
the map by the marking for this rock includes the formation, not 
the lime belt merely. The relations of the better to the poorer 
qualities, however, has not yet been made out. We trust that 
the results of our explorations now set forth, will be a contribution 
to so desirable a result. 

Gamden Bell. The larg^ geological map, and also Fig. 86, show 
the distribution of another important belt of Eolian limestone in 
Oamden, whose lithological and geological character ally it to those 
just described in Rockland and Thomaston. The belt commences 
in Rockport harbor, passes northerly beyond Lily pond, and then 
turns west, terminating finally near Hosmer pond in the west part 
of the town. 

As we first see this limestone on the coast, it is whitish and 
ratl^er friable, but of good quality. . Its connection with an over- 
lying slaty rock is very plain. Kilns of it have been burnt here. 
As all the rocks upon this promontory have been much disturbed, 
so the dip of this limestone is variable. The following are the 
dips observed in order from right to left : 75** S. E. ; 80° S. 80" E. ; 
66° N. 20° W. ; 80° N. ; 46° N. 10°. E. This variation is rather 
from dislocation than folds. A part of this belt seems to have been 
torn from it by a fault, and is displayed in the village of Rockport 
and on the shore to the west of the principal belt, (See Fig. 36.) 
This indicates the existence of a lateral fault, which we have rep- 
resented imperfectly. 

Passing up to the carriage road south of Lily pond, we find the 
limestone dipping 60° N. 30° E. It is exposed in large coarse- 
looking hummocks on both sides of the road. The quarries now 
worked in Rockport, are chiefly upon the south-west side of Lily 
pond, in a high blufi: The rock is really a conglomerate of limestone 
pebbles ; yet the stratification is extremely obscure. The dip ap- 
pears to be about 60° N. E. It is chiefly the lower part of the 
limestone that is conglomeratic. It is possible that these sup- 
posed pebbles are concretionary. We now come to the curve in 
the formation, and the numerous observations all show the gradual 
change of the strike. The formation is twice as wide here as in 
. any other part of its course. To the north of the pond are several 
quarries, and also to the north-west, whose quality id precisely 
similar to the Thomaston stone. The angl0 of inclination varies 
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from 35° to 80°, and essentially in the same direction. With the 
names of •the different quarries we are unacquainted. 

More exposures of limestone appear on the roads west of Eock- 
port, some of which are quarried. We find the conglomerate west 
of the village dipping 60° N. 10° E. ; and north-west of the village, 
on the west road to Camden, there are quarries. The layers ap- 
pear to be vertical, with the strike of N. 65° W. Some slaty lay- 
ers adjacent dip 60° N. 70° E. At the quarries still further west, 
near Simonton's Corners, the dip is 10° N. 10° E. Beyond thes6, 
which are very extensively worked, we measured strata dipping 
75° N. 60° E., and N. T5° E. The rock has been traced to within 
a short distance of Hosmer pond. As the strata are thrown about 
in large masses near Hosmer pond, we conclude that the limestone 
terminates here, because of a dislocation, rather than on account 
of the gradual thinning out#of the strata. 

We introduce here a table of the dips of the Eolian limestone 
in all the localities where they have been observed, whether already 
noticed or not : 



2jfe« Large Belt 

LOOAUTT. 

IState's Prison qaarry, . 

Miller's quarry, 

North of do., 

Beechwoods quarry. 

Beech woods quarry, 

Beechwoods quarry, 

Fulling Mill quarry, 

North of do., 

Below Fulling Mill quarry. 

Near the marble, 

Near Thomaston village, 

Near Elm street, Tliomaston, 

Meadows quarries, Talc locality, 
do. east of do., 

do. Calcite locality, 

do. S. £. part, 

Day's ledge, 

C. £. Butler's two ledges, 
Brenton Butler's, S. Thomaston, 
S. £. from Thomaston village, 
Ingraham's quarry. 



in Thomaston and 

Dip. 
80° S. E. 

66°-70° N. 50° E. 
76° N. 40° W. 
N. 80° W., 
75° north-westerly. 
N. 1£°W., 
62° N. 10° W. 
20P N. 20^ E., 
20° N. 30° W., 
60° north-westerly, 
50° N. W., 
25° N. 80° W., 
75* S. E., 

20°-80° N. westerly, 
80°-82° S. E. 
76° N. W. 
74° S. 85° E. 

Otktr Belts, 
60°N. W. 
About 60° N. W., 
25° N. 20° W., 
82° N. W., and 20°. 
70°S.E. 



Rockland. 

Rbsiabkb. 



South-west end. 

A few rods east. 

At the old dam. 
Marble quarry. 
Pavement quarry. 
Near do. 

On Mr. Jacob's land. 
And grows steeper. 
In a section. 



The Marsh quarry. 
An old quarry. 
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I'fl quarry, 70^ S. 76<> £. 

Blaokington Coni«n' quftrries, N. Westerly 65°, and 

66°-60° S. 70° E. 



Ob Vaachamp Point, 

do. further west, 
Haifa mile west of last. 
Near the last. 
South of Lily pond. 
West shore of Lily pond. 
Between lily pond and the road 

west. 
Quarry north of Lily pond. 
Quarry west of the last. 
Smart's quarry, 
Near Rockport, 

do. west, 
North-west of Bookport, 

do. further on, 
Simonton's Comers* quarries. 
West of do.. 



Camden Belt 

70° S. B., 
80° S. 80° E. 
66° N. 20° W. 
80°N.,&46°N.70°E, 
60P N. 80° E., 
60° N. E., 

• 

85°N. B., 
66° N. E. 
70° easterly. 
70° to 80° N. 
46° N. 40° E., 
60° N. 10° E.» 
Str. N. 66° W., 90°. 
60° N. 70° E., 
70° N. 10° E. 
76° N. 60°-76° E. 



Near "Last Hooae." 



, Slaty. 

On road to Camden harbor. 
At quarries. 

Conglomerate limestone. 



[cious slate. 
At the junction with sili- 
Conglomerate. 

Slaty layers. 



A highly important section is illustrated in Fig. 41. It extends 
from Mount Battie southerly beyond Rockport, a distance of four 
miles, but it crosses every member of the Taconic series in Camden. 
At the bottom we find the older mica schist, in Rockport. Above 
it in nearly regular succession are the successive members of the 
Taconic system. They are in the ascending •rder, Hyaline quartz, 
dark colored quartz rock, dark colored silicious slate, quartz rock 
and conglomerate, limestone conglomerate, thick-bedded limestone, 
(the last two members are Eolian,) micaceous quartz rock, wrinkled 
clay slate, argillo-micaceous schist. The four first members are 
properly parts of the formation quartz rock, and the last three are 
parts of the Taconic schists. Estimating the thickness trigonomet- 
rically, we should say the quartz rock is at least 1,084 feet thick, 
the Eolian limestone 630 feet, and the schists 1,690 feet thick. 
The conglomerate upon Mount Battie is supposed to be the equiva- 
lent of the quartz, and is 500 feet thick, which is very nearly that of 
the lowest member of the formation in Rockport. Hence the total 
thickness of the series in Camden is at least 3,404 feet. We have 
taken care not to over-estimate. 

This section illustrates the fact that none of these rocks are 
repeated by axes, save some unimportant flexures in the upper 



fKunwnc sovnK, ss? 

Bohuts. Am elsewhere ezE^ained, a &nlt bndoribtedl; sziBts be^ 
tween k and I ; and the nphexTnl of the monntain may have been 
Hie reason why the schists are more elevated and disturbed than 
the underlying members. This may be styled a olaaaic section for 
the Taoonic rocks on Penobscot bay, since it is the best one for 
ahowing the natural order that can be found in this region, and it 
will be prized as such. 




One end of the Camden belt of Eoliaa limestone bow appears to 
terminate in the bay. We have no doubt it continues for consid- 
erable distance vnder Water ; and snspeot that it is direotiy con- 
nected beneath the sehiste trith the ThomastOD limestones ; pec- 
• 88 
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h^a very mnclk in tks same way that we thoaght a couBCCtitHi 
existed betweeo the limestones exposed at Holmes' and Ingrabam's 
qnarries. 

TV-op Dikes. Iq the principal quarries of limestone in Rockland 
and Thomaeton interesting dikes of tr^ occur. To the workmen 
the; are a nuisance, but to the geologist are full of interest, as 
indications of ancient molten masses like lava, in this Tioinity. 
When the rocks about here were being tilted up at various angles, 
folds were formed and many large masMs were broken apar^ 
Molten matter from beneath then crowded up and filled many of the 
crevices. When this lava had cooled, probably quite iilowly, these 
dikes were found to be the result. These dikes we have seen in 
the Beechwooda, several of the Meadows, near Rockport, and in 
the Blackington Corners quarries. They are seen now as walls 
upon the Bides, in the middle or crossing the quarries, being com- 
posed of a dark, tough, very fine grained rock. Occasionally a 
row of trap nodoles seems to take the place of a dike. 
Pia. 42. 



.Trap Dikt in th4 Beechuoodt Quarry. 
An interesting example of a trap dike at the Beeobwoods quarry 
is represented in Fig. 42. It is in the sketch seen to form a wall, 
which curves, and at the right band side passM round a pillar of 
limestone facing the observer. It then crosses to the other side 
of the quarry, and continues on in a coarse parallel to its first ap- 
pearance. That part seen in the sketch resting against the frame- 
vork of Ucoiwfaine, ia oompoaed of nniaeroaa smaU oolamns, piled 
t)p with great regularity, as if done by hand, jast aa many stick*' 
of wood are laid up with the sawed eoda in troat. At anotbwr 
qoarry Um limettoae haa bee« eseavated firom \>oth_ sides of tb« 
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trap, leaving the dike as a high wall in the centre of the exca- 
vation. 

A few other dikes were botieed in this region in other rocks. 
Near OwPs Head Light House we saw a dike of quartz eight feet 
wide, not perpendicular like those in the Eolian limestone, but in- 
clined 70® S. 20® E. Pieces of the wall rock are found in it, as if 
torn off and mixed in the fluid mass at the time of its injection. 
Several quite large dikes of tn^ traverse the gneiss at Herring 
Out Light House in St. George. They run N. TO® E., the same as 
the strike of the quartz dike. A small dike of white quartz, 
running N. W. and S. E., cuts across the Taconic schists on 
Negro Island in Camden harbor. Several dikes (or almost beds) 
of trap, occur in the Taconic schists and quartz rock in Belfast 
harbor. 

6. Taconic Schists. 

We now come to the conrid^ation of the last solid formation of 
this region west of the Penobscot bay, the schists belonging 
to the Taconic system. In Emmons' scheme these were called 
" Magnesian slate," an inappropriate term, since both the term 
slate is improper, and they contain no magnesia. In Vermont we 
styled them Talcoid schists. But in Maine the Talcoid character 
is very obscure, and in its stead ^e find the mineral mica abnn* 
dant. We do not suppose that it is essential to theory, that these 
schists should evei^ where be talcose in their appearance, because 
they are so in Massachusetts and Vermont. At all events in Maine 
so much mica is present frequently that they cannot be distin* 
guished &om the older mica schists, and on account of this diffi- 
culty it will not be strange if we have improperly distinguished 
between them in our geological maps, particularly in South 
Thomaston. 

Three general deposits of these schists oeoar on the west side of 
Penobscot bay ; first, those associated with the Sdias linestoaes 
of Thomaston and Rockland ; second, a deposit in Camden ; and 
third, a still larger deposit of interstratified schists and quartz rock 
running south-westerly from Belfast. To expedite the description 
of these deposits we will pve a table of all the observal dips : 
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Rockland Deposit of Schists. 



LOCAUTT. 

Owl's, Head, 

Owl's Head promontory, 

Thomaston, 

Thomaston, toll bridge to Cofihing, 

do. 

do. 
Thomaston, south ofSt . George riT. , 

Jo. 
Thomaston TUlage, 
Thomaston, 
Thomaston, 
Thomaston, 
Thomaston, 
Thomaston, west part, 
Thomaston, on Rockland line. 
Marsh's Mountain, 
North of Blackington's Comers, 
Rockland, N. E. part, 
Camden, near Clam Core, 
Camden, Gam Coto, 
Camden, north of Clam Coto, 
Chickawakie Pond, S. W. part, 
Chickawakie Pond, N. W. part, 
Oiiokawakie Pond, north of, 
do. do. a mile. 



Dip. 
76° N. ia°-40« E., 
76° S. 40° E., 
W^. 40° W., 
60° N. 20° W., 
12°-80° N. 20° W., 
76° N. 40° W., 
68° N. 40° W., 
90°N. 40°W., 
70° N. 40° W., 
60° N. 30° W., 
76° S. 20° E., 
76° N. W., 
60° N. W., 
66° N. 60° W., 
Anticlinal axis, 
Perpendicular. 
46°-60° S. 60° E., 
79° N. W. 
40° S. E., 
70° N. 20° W. 
48° N. 70° E. '^ 
60°-60°S. 70°E., 
48° N. 80° W. 
SO^northerly. 
60° northerly. 



Rkmarks. 
Quartz rock. 
At west end. 
East end of Tillage. 
East ride. 
A local curve. 
West side. 
Half mile south. 
Still ftuther south. * 

At Mr. Jacob's garden. 
Near Fulling Mill quarry. 
West of Beaohwoods quarry. 
East of Meadow's quarries. 
At Chas. £. Butler's. 
Near bed of quartz. 
North of last observation. 

Quite argillaceous. 

At fork in road. 



See fig. 40. 



Camden Deposit, 
High dip to N. 80° W. 



60° N. 80° E., 
60° N. 20° W., 
75° N. 12° W., 
60° N. 70° E., 



Bimonton's Comer, north of, 

Simonton's Comer, 

Between Camden and Rockport, 

do. at last house in Camden, 
Rockport, south of Goose river, 
Rockport, on north shore of harbor, 30° N. 20° E., 
Indian Island lighthouse, 80° northerly. 

At junotion with Eolian Limestone 

on Beaocamp's Point, 60° S. 80° E. 

do. 20 rods south-easterly, 40° S. 70° E. 
Deadman's Point, 85°-70° N. 60° W. 

do. ftirther east, 40° S. 60° E., 

Above Deadman's Point, 66° S. 60° E. 

Lily Pond, east ride, 60° N. 80° E. 

Lily Pond, north of, 60° N. 40° W. , 

On«-eighth mile north-east of last, 40°>70° S. 80° £., 
Hill south of the harbor, 40° N. 60° £., 

Negro Island, 46° N. 70° E. 



West of kilns. 
On the west road. 
On the middle road. 
Brought up by fault. 



cc 



<c 



« 



Anticlinal. 



Near quarries. 

Argillo-micaceous. 

On east road to Rockport 
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Mouth of Meganlioook river, 60° N. 70°-80° E. 

At Methodist Church, Camden, 70° northerly. 
Camden Village, Ibot of Mt. Battie, 75° S. 70° E. 
Oamden, west base of Mt. Battie, 8°-] 0° south-westerly. 



Belfoii Depotit 
68° N. 40° W. 
28°N.20°W.&46°N.W. 
75° N. 30° W. 
60° N. 20° W. 
High to S. E., 
ffigh to N. W. 
70° K. 10° W., 
45° S. W. 
76° southerly. 
60° a E., 

75° norfh-wosterly. 
65° N. 80° W., 
80° a 60° E., and 90°. 
80° N. 60° W. AnticlinaL 



Quartz rock. 



Quartz rock. 



One and a half miles nortli. 



On topofhUL 



Bel&st, Steamboat Wharf, 

do. 
Belihst city, S. W. part, 
Belihst, mouth of little riyer, 
Bel&st, west of oily, 
Bel&st, south-west line, 
Waldo, east edge of, 
Waldo, east part, 
Waldo, middle, 
Bebnont Comers, 
Appleton, west of Smith's Mills, 
Api^ton, neai&MoLain's Mills, 
Stockton, N. E. part, 
Stockton, north line, 

Figs. 37, 38, 39 and 40, show the relations of the Taconic sphists 
to the adjacent formations. If these sections illustrate the natural 
order of the formations, then we must say at once, that a part of 
these schists are older, and a part more recent, than the Eolian 
limestone. We rely upon such cases as the exhibition of the strata 
in Holmes' and Ingraham's quarries, (Figs. 39 and 40,) to prove 
the schists in some cases th^ more recent of the two. And by the 
supposition of inverted folds, we may regard all the schists as the 
newest. For example ; in Fig. 3*7, suppose the dolomite at the 
Marsh quarry to be the equivalent of the other belt of limestone at 
the Fulling Mill and Beechwoods quarries. Then the intervening 
schist is newer than both kinds of limestone, and the western mass 
of limestone contains two or three inverted folds. Similar sup- 
positions can reduce the other sections to the same order. It will 
be interesting, in this connection, to compare the theoretical order 
of these formations with the actual existing order in Oamden, as 
shown in Fig. 41. There the schists are all above the limestone, 
except a few that have been disturbed by a fault. 

A little study of the preceding table of dips will show us a few 
axes besides those figured. An interesting one is situated west 
of Marsh's mountain, both in Rockland and Thomaston. It ex- 
tends for a considerable distance — a mile or so we have followed 
it ; and the crest of .the ridge has been worn away while the sides 
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were not removed, so that there is now a vaQey along the anticli- 
nal ridge. This is what is called an anticlinal valley. Between 
Ghickawakie pond and Clam oove there is a synclinal axis. It 19 
remarkable that a northerly dip should be the prevailing one north 
of this pond, extending even into the mica schist of the older for- 
mation. At the north-west side of the pond is a north-westerly 
dip which is connected with the inverted anticlinal at Holmes' 
quarry farther south. There is no axis la the Qamdea deposit ; 
although there is some diversity of dip, it is very difficult to find 
anything more than local fol4s, of which the one in Oamden village 
is a sample. The variations generally are all contained in a dingle 
quadrant. The small south-westerly dip on the west side of Mt« 
Battie is probably an isolated remnant of the original position of thj9 
belt. The Camden schists ace all in one belt, then, d^tping north* 
erly and north-easterly, but making a greaf bend like the EoUaa 
limestone and quartz rock beneath. 

In the Belfast belt we get a few axes. At Appleton none w€re 
observed, but in the vicinity of Belfast we have two : a synclinal 
west of Belfast city, which we have traced ten miles into Belmont; 
and an anticlinal still further west in Waldo. An anticlinal exists 
in the north-east part of Stockton in similar rocks, and most proba- 
bly the very same belt. 

The schists, on Owl's Head promontory are largely quartzose. 
Indeed, at the end of the point the fock is entirely quartz. The 
western portion contains a great deal of mica and presents a woe- 
begone appearance. The quartz contains tubercular veins of a 
whiter and purer hyaline quartz. A few veins of syenite are also 
present. The greater portion of the schists in Thomaston and 
Bockland are very handsome readily cleaving layers of a pretty well 
characterized mica schist, generally too much penetrated by jointed 
planes to allow very large plates to be exhumed from the ledges. 
At the east end of Tht)maston village, on the west bank of Mill 
river, and lying exposed very prominently in the street, is a large 
ledge of a very argillaceous schist, much like the characteristic 
Taconic schists in Massachusetts and Vermont. It is seen again 
in the bed of the river lower down. The rock in Mr. Jacob's 
garden is similar, and it crops out again at the Toll Bridge to 
Cushing. On the west side of the bridge the rock is largely quart- 
zose, and may be in the same layer with the ledge of quartz on the 
road to the Beaohwoods quarry, seen after leaving the main street. 
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TUb layer 4ie6ms to dip under the limestone. A bed of ucMA 
tiiirty ibet wCde a|)pMr8 tie4r tiie Fttllhig Mill quarry in the Hme^ 
stene. If Ihe schists between the West Keag riter quartz and 
South Thomaston are Taoonic, they will be ranked eqniyatent to 
tite qaartzose rocks of Owl^s Head. 

Two varieties of the Taeonic schists are designaded in the ina{) 
of ibe Oamden rocks in Fig. 36, Ihe lower la;^r bSmg very mican 
eeons^ while the npper layer, olr &at furthest to the right. Is 
ehiefly argillaceoas. In i^e table of dips a mnltitude of observa^^ 
tites are given. We can see the micaceous rock exposed aH the 
way from the end of Beandiamp point northward and westward 
as far as the limestone extends, being adjacent to it. On Dead- 
man's point an anticlinal is itmisd in it. Here many layers of 
quarts ure isterstratified witii it. Near the junction witli the 
Mmestone on the shore, the layers of bpth rooks are veiiy much 
disturbed. The other argillaceous belt follows around the shore 
from the interior of Oamden harbor nearly to Deadman's p.oint^ 
(the point shown on the map very near the extreme southern point 
of the large promontory in Oamden.) In some places it is imposdr 
ble to determine the stratification, so homogeneous is the rock and 
so obscure the layers. This is the peculiar rock spoken of by Em-^ 
mens as a " wrinkled magnesian slate." Any one who looks at it 
cursorily, will see at once the appropriateness of the term wrinkled. 
A good place to see this schist in perfection, is on the hill in the 
east part of Oamden village. Being an enduring rock it retains 
very well the diluvial markings. This bdt we istippoito to overlie 
Mie other variety, and to be the uppenhost member of the group. 

We hesitated somewhat how to i^present the Belfast tiell of 
l^aconic rock. Emmons expressed some doubt whether these were 
truly T&cbnic, btit we think thei^e can be very little queirtito lliaf 
tii^y beloiig to the mine age as the Oatndeti group. Our AiBcfAff 
was another; whether it was best to distingtish between th<^ 
quattss rock and the argUlaeetma BohMs — ^if the ^ression h§ 
proper. At the Steamboat wharf .and to the east, many layers Of 
quartz are interstratified with the more common Slates and schiisttf^ 
To the east the schistose rocks predominate ; while to the west t^ 
Bel&st the layers are mostly purely silicious, even to the vei^ 
border of the formation. iProbably up/oia future* maps We shall be 
able to draw a clear distinction between these two varieties of rock . 
An interesting fold appears in liie ro^kd near the wharf in BeUhsf; 
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The general dip is noftti-w^itorly, ftod the curve is crowded be- 
tween the highly inclined strata, and is rendered a sharp carve in 
consequence of the great pressure to whi^h it was fiftmerlj sub- 
jected. We mention it particularly as it is exposed in a ftvorabla 
locality for inspection by those who are interested in viewing how 
HsB forces of Nature have operated. We intended to have meas- 
ured very carefolly the dip, thickness and precise mineral character 
of every layer that is exposed along the shore in Belfast, but time 
prevented. It is the most favorable place for such measurements 
we have seen among any of the Taconic schists. The careful 
measurements should extend to the older gneiss in Waldo. 

4 

Quite a number of observations were made among the alluvial 
rOcks and markings in this region ; but as we have thought it best 
to group together under Surface Oeology, our descriptions of allu- 
vial phenomena from every portion of the State, we will therefore 
refer to that heading for the description of the alluvium of the 
country about Penobscot bay. 

Mr. George L. Ooodalo spent a few days, at our request, in 
Yinalhaven, and we now present his description of the rocks there 
seen. We suppose these rocks, with those of North Haven and 
Islesborough, to be entirely Taconic, and to belong to the schists, 
or the upper portion of the series. 

To 0. H. HrrcHcoGK, A, M, : 

Dewr Sir: — In accordance with your wishes/ I visited the Fox 
islands in Penobscot bay during the early days of July. Owing 
to limited tipie I was unable to make the examination as thorough 
as I could have desired. But through my friend Dr. Delasfci, who 
has studied carefully the geology of this neighborhood during his 
residence of several years at Carver's Harbor, I was enabled to pur- 
sue my investigations to better advantage than would have been 
possible in the case of a perfect stranger. Dr. Delaski has paid 
particular attention to the records of the drift phenomena at Yinal- 
haven, and he has kindly promised to famish a detailed account of 
his views upon this highly interesting, and, as ydt, obscure subject. 

Although bis opinions may difiTelr materially from those entertained 
by the Geologist of the Survey, I am sure they will be received 
with pleasure as coming from one whose observations are acute 
and accurate. 
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The Fox ifllandfl, intiie wide bay of the riTer Penobscot, oomimse 
two lai^ snd seyeral small islands. The largest of this collection 
of many islands is called Yinalhaven from the'natne of one of 
tiie earliest inhabitants. The largest island is surrounded by an 
almost perfect breakwater of many smaller idands, so that there 
are two excellent harbors and many inferior ones upon the soutii 
and south-west. Although the islands composing this chain are ex- 
posed on their front to the full force of the swell from the Atlantic^ 
they yet exhibit few marks of the power of tide-water and waves. 
This is due to the firm character of the rocks of which they are 
made up. It is a peculiarly fine-grained syenite of good color and 
containing little or no oxidizable iron. To this " granite/' as it is 
commonly known in the bay, the little village of Carver's Harbor 
owes its present prosperity. The granite is easily worked into a 
tabular form even where the natural rift is considered most unsat* 
isiaotory, and these merchantable blocks are quarried within a 
short distance of the wharves. 

The specimens of granite from this island compare very favora* 
bly with granite from any other part of Maine. There are three 
karge quarries on the island and some minor ones, all of which 
were busily engaged in furnishing rock for government uses. The 
north island, or " North Haven,'' as it is generally called, is sep* 
arated from the island just noticed, by a thorough&re varying in 
width from two miles to very much less. The village is situated 
on the north side of the thoroughfare. I have deemed this brief 
topographical description of both islands of much importance in 
understanding their prominent geological features. 

Leaving the drift, the surface geology, in the able hands of Dr. 
Delaski, let us notice briefly the rocks as we pass from Carver's 
Harbor in a northerly direction. We find nothing save syenite till 
we reach the school-houae on Oalderwocrd's neck. Here is a peculiar 
schist, apparently micaceoTjs in its character, with a dip of 85^ 
and a strike N. N. E. Near this rock and further from the granite, 
occurs a silicious slate of great density and containing a small per 
cent, of lime. Owing to the white weathering of this slate, it was 
thought by many of the inhabitants formerly that it might, by cal- 
cination, become a fair lime for rough work. Some of this slate 
contains more lime than the Eittery slates, so called, and would be 
more likely to deceive those unpracticed in the matter of selecting 
limerocks. But I have little hesitation in expressiBg my opinion 
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that Ume of s poor qpiaUtj might be mftiiiifactiired from certain 
locks occorring in tluB sOicfouB nmge, and one is the more confix 
dent in regard to tUa when it ia remembered that the grettt lime 
beds of Rockland lie much less than twenty mtles west of the 
ialandB. North of Ihe point last mentioned we come upon a siiH 
gnlar conglomerate belonging perhaps to the Megnnticook serieSv 
In its lithological characters it is not much nnlike the conglom- 
erate in Boxbnty, Mass., and occnrs in mn6h the same manner^ 
This rock yaries very mnch as we push farther north, becoming, in 
North Haven more like an indurated limestone containing occa^ 
sional pebbles of a fine-grained, datj character. This conglomerate 
eontains considerable lime, which is not without its effect npon the 
ibrtility of the soil. While llie sonlh of Vinalhaven, underlaid by 
syenite, is oomparatiyely infertile, the island of North Haren oon« 
tains many excellent &rms. The pecnliaiity of Ihe conglom^'* 
aie and the amount of oaloareons matter present in it, forms a 
subject of much interest when considered in connection with the 
lime bearing rocks of Thomaston and Rockland. My duty in the 
hasty examination of these highly interesting islands, was that of 
a collector. The specimens placed in your hands, Mr. Hitchcock, 
will give a correct idea, I trust, of the lithological character of the 
islands. In my opinion the north of Tinalhaven, and the North 
island itself, are underlaid by rocks of the same age as those in 
the Taconic basin of Knox county. 

I am, sir, your obedient servant, 

O. L. GOODALE. 
Portland, Nov. 1, 1862. 

II. DsscBipnoN OF A OsoLoaKiAL SsonoN FBOM Edbk to this Casada 

I^NK. 

By^a Oeologicat Section, we mean an exhibition of the strati* 
graphical relations of the rocks to one another over a given line. 
This line should always cross the strata as nearly at right angles 
with them as possible. It is just as if one could see the edges of 
the strata deep down in the earth, where an immense trench had 
been dug along the line of the section. Such cuts are frequently 
exhibited to us in the strata of gravel and sand exposed in blufb 
by the crowding action of rivers. The geologist reasons out thd 
position of the solid strata beneath the soil by an attentive obser- 
vation and comparison of the dips where they are exposed above 
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the Aoil in ledges. He sapposes that if Btrata dip 40^ north-west 
into the ground in some prominent ledge^ that the rock will con- 
tinue to dip so two hundred feet below the surface, unless there 
be somo reason to the contrary. And if for the distance of one 
akiloj be finds four ledges of rock with equal intervals between 
them, and all possessing the same inclination, then with reason he 
infers that the concealed layers between the ledges have the same 
dip. But if he finds two of these ledges to dip north-west, and 
the other two to dip south-east towards Ijlie former, then he con- 
eludes that the strata meet under ground and form a syncUrial axis 
or a sort of basin. Of if they dip away from each other, then he 
concludes they must meet in the center, much like the roof of a 
house,,only that the top is generally rounded instead of angular, 
and much of the crest has been worn away. Such an axis is called 
an anticlinal axis. By such processes of reasoning is every obser^ 
vation accompanied, only the geologist does not consider it neces- 
sary to repeat them with every measurement. He takes it for 
granted that the reader will always supply this deficiency in his 
own mind« if need be. 

When the geologist has travelled over a section many miles in 
length, it is highly probable that he will have to record several 
axes, either anticlinal or synclinal. And it may be that he must 
notice the occurrence of unstratified rocks along with the stratified. 
These cannot be represented as occurring in layers, but the nature 
of their junction with the stratified ones must be carefully noted. 
Again, the geologist may be at a loss to know certainly how cer- 
tain formations are disposed beneath the surface, especially upon 
high land, where the number of ledges are very scanty. Hence 
he need not fill out the space allotted to him by the altitude, but 
simply locate in their proper places the respective dips. 

It is necessary often to employ two different scales in protracting 
sections from notes — one for the horizontal and the other for the 
perpendicular distance&'-otherwise the hUls will not be conspicu- 
ous. In the section about to be described, our vertical section is 
one inch for every one thousand five hundred feet of elevation, and 
of course for the smaller altitudes proportional parts of an inch. 
The horizontal section is nearly an inch for every twelve miles. 
Hence the outline of the surface mustj)e distorted, but this distor- 
tion will not generally be obvious to the observer. 

The section extends* from Mount Dosert Idand to the Oanada 
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Line, crossing the strata nearly at right angles over its whole 
course. It passes in order through the towns of Eden, Trenton, 
Ellsworth, Dedham, Holden, Brewer, Bangor, Glenburn, Kendus- 
keag, Corinth, Charleston, Dover, Poxcroft, Guilford, Abbot, Mon- 
son, Shirley, East Moxie, Forks plantation. No. 1 B. 5, No. 2 
R. 6, Parlin Pond, Jackman, Dennis, Holden and Sandy Bay. 
This line is nearly one hundred and eighty miles long by the map. 
This route was selected in preference to any other, because it was 
the longest one in the State which could be travelled over with a 
carriage, and it passed through a fossiliferous region of gre&t im- 
portance ; and it will give a good general idea of the relative posi- 
tion of the most important formations in the State. In future it is 
desirable that a large number of sections be measured parallel to 
this. This should be done, since the strata commonly possess a 
north-easterly course, and an exploration of the geology of the 
State by transverse lines parallel to one another, about fifteen 
miles apart, will afford the quickest and cheapest mode of learning 
its geological structure. The preceding figures will give a bird's- 
eye view of the position of the rocks along the route of this section. 
Both stratified and unstratified rocks appear upon it, and every 
variety of dip and axis is presented. The lower section (Pig. 44,) 
is a continuation of the upper, (Pig. 43,) while the numerous refer- 
ences will explain the names of all the rocks and the localities 
where the observations were made ; and the description, which is 
to follow, will give every detail minutely. As previously inti- 
mated, an enlarged copy of this section, colored, and with speci- 
mens of all the rocks mentioned by name from the very localities, 
will be on exhibition at the State House during the session of the 
Legislature. As a matter of course the representation of the 
larger dimensions will be the most satisfactory. • 

Mount Desert Island, 

Mount Desert Island is chiefly composed of granitic unstratified 
rocks. An occasional mass of an obscure siliceous slate appears^ 
but nowhere upon the line of the section : and for the sake of 
showing the relations of a more than ordinarily interesting deposit 
of quartz rock, which may possibly be of the same age with the 
slates elsewhere upon the island, we commence the section at Bar 
harbor, and then proceed south-west two miles to the top of Green 
mountain, where the regular line of the section is intersected. We 
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were agveeably diM^poi&ted in discoTering at Bar harber in Eden 
80 mteresting a deposit, although its dimensions in Eden are veij 
small. The salt-water of the ocean seems Very often to preserre 
the primitive character of many rocks within ihe reach of its influ« 
ence, while that part of it which is exposed only to the action of 
atmospheric agents is woefully weathered and obscure. This fact is 

m 

well illustrated in Machiasport, where it is utterly impossible to da 
anything with the weathered siliceous slates upon the crest of the 
promontory, while within the reach of tide-water the character of 
the rock and the dip of the strata are distinctly preserved, as well 
as ihe drift striae. So it is in a less degree in Eden. At Bar 
haibor, opposite Bar island, for the distance of one and a half 
miles, an interesting quartz rock appears on the shores, dipping at 
a very moderate angle and exposed in very interesting bluffs. It 
appears to belong to the same formation as the Bock of Flint isl* 
and, described last year. We suggested a Lower Silurian age for 
that upon no very reliable grounds — more of fancy than real argu* 
ment, because it reminded us so much of the Potsdam sandstone 
in its external appearance. This rock is less flinty and more sedi- 
mentary and micaceous in its character. Bipple-marks are found 
upon the layers, and also the curious cylindrical stems so common 
at Flint island. The layers dip 12** N. 20*» W., quite the reversjB 
of what they s^pear upon this section. But it was necessary to 
represent the dip in the section as south-easterly in order to show 
the true relation of the strata to the underlying^ granite-r-dipping 
away from rather than underlying the granite. The rock upon five 
islands lying between Bar harbor and Oouldsborough, viz : Bar 
island, Long Porcupine island, Ironbound island, and two others, 
ift probably the same, and it may extend into Gouldsborough. Bar 
harbor is* only twenty-five miles from Flint island in a straight 
line, and it would not be strange if these rocks are connected to- 
gether under the water. We notice that quite a large promontory 
in Oouldsborough has the name of Orindstone point, which causes 
us to conjecture that a sandstone rock exists there to give the 
name to the point. 

Going back from the shore this quartz rock is very much acted 
upon by the weather, and would not be recognized commonly as 
the same rock, and the marks of stratification are overshadowed 
by the planes of cleavage, so that the former are rarely jioticed. 
Another patch of this siliceous rock not on the line of the section. 
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dirta the sbore of the uorth part of ibe isknd betwoen H«dP« 
Gove and Saul^ury Cove. A dike of trap contaimng Terns of lime^ 
9tone appears at HulP^ Gove. Probatdj this roiofc does ilot extend 
inland farther than a line connecting the two coves. The dip <^ 
ib^ strata could not be satisfactorily determined. 

The first salient poii^t in the section is Qreen moiintais^, 1,5S$ 
feet high by our Barometer. The rock at the summit is protogine, 
having a talcose mineral substituted lor the mica of granite. The 
colgr is -red. No doubt a great portion of the so called granite of 
the whole island is protogine. Large plates of the prptogine at the 
summit dip 60'' N. W.» while near Eagle pond they are perpendicik* 
lar. A few dikes of trap are found on the mountain also. The view 
Ijrom Green mountain is delightful. No other peak of the sam^ 
height can be found, on the Atlantic coast of the United States, from 
Lubec to the Rio Grande, nor from any eminence on the coast, can 
so fine a view be obtained. We were never charmed by any view 
so much as by this. The boundless ocean upon the one side contrast^ 
ed with high mountains upon the other, and along the shore lino 
numerous islands appearing like gems set in liquid pearl, form the 
most prominent features in the scene. White sails dotted over 
the water glide slowly along. We know not what view can be 
finer than this, where the two grandest objects in nature, high 
mountains and a limitless ocean occupy the horizon. The emor 
tions awakened by this scene cannot be expressed, but the sjcenery 
remains in the memory, the never dying reminescence of a beautiful 
portrait placed in nature's gallery by the Master Painter. The name 
of Eden is truly appropriate to this beautiful place. 

Following the line of the section we found quite a high paountain of 
granite in the north part of Eden. At Thomas a^d Hadley 'a Mill, (m 
the north shore at the mouth of a stream, there is a band of granite. 
The spur of the land running out to the Toll-gate is composed of a 
variety of gneiss, appearing rather talcose, yet aboundiug in feldr 
spar. The first dip is 35^ S. 20° E., or beneath the granite rocks.. 
At the first island on the bridge road the dip is SO'' S. E. At the 
Toll House is a narrow slaty ledge, perhaps the first of the succeedr 
ing formation, dipping id"* S. 12'' E, Upon* Uncle Israel's pointy a 
mile east of the Toll House, the rock is very distinct gneiss, dipping 
ZV southerly, and is intersected by four trap dikes, two of which 
are only one foot wide, while the third, a mass of colomm^, ia three 
feet wide, and the fourth^ a crystalline trap, is eighteen feet widei 
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Some of these dikes resemble indurated slate, but their coarse is 
north* and south, or at right angles to the course of the strata in 
the vicinity. West of Oaptain Thompson's house is an old quarry 
of syenite, which is very boautiful but extremely tough ; so much 
so as to prevent its use. A company once operated here, and our 
impression is that $33,000 were wasted on the enterprise. 

Mica Schist FormaHon. 

For two or three miles in Trenton the rocks are concealed oi^the 
direct route of the section, but it is not so at Oak point. The dip 
tiiere is small, the layers of mica schist dipping 20"" S. 40^ E., 
alMost the whole length of the west shore of Trenton above the 
point. Probably the gneiss does not extend into Trenton on the 
iine of the seaboard, so that we are at once introduced into a for- 
mation of mica schist, often talcose in its appearance, particularly 
in certain layers. Near S. Crippen's house in Trenton is the first 
ledge of schist seen by the road side, which dips 30® N. W., mak- 
ing an anticlinal axis with the schists to the south, which must be 
in place beneath the soil. Following the road running nearly due 
west to the very comer of the town on Union River Bay, we find 
the dip changes there, also, from the southeasterly dip at Oak 
point, so that this cross road is constructed very nearly along 
an anticlinal line. The ledge near Orippen's may be seen in the 
road south of his house, but to the best advantage a few rods east 
of the road on the west bank of Jordan river, where Some of 
the layers are calcareous. • The locality was shown to us with the 
inquiry whether the lime was not sufficiently abundant to warrant 
the erection of a kiln. The rock is not adapted to be burnt for 
lime, nor have we%een any bed of limestone in the whole of this 
terrain of mica schist. 

Following the road to the north we see an occasional ledge 
with the northwesterly dip. Near D. Higgins', at the triple 
branching of the road the rock is argillaceous and thin bedded. 
Between here and the south part of Ellsworth the ledges are ob*- 
soured by drift. One mile from the village the ledges are numer- 
ous, dipping 43** N. W. This varies very little from the last 
observation on the section, hence we conclude that all the con- 
cealed layers between Ellsworth and the triple branching of the 
road in Trenton have about the same inclination. This is .confirmed 
by observations upon both flanks of the section : for in the south 
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part of Mbworth, for tfareo miles along Hmon rirer, the strata 
dip northerly from 30** to 50^, and npon the east side in Hancock, 
the strata dip 16®-20** northerly. At the shore of Union river 
south of the Post OfSce in the village these mica schists dip 
45^ N. W. 

We now come to a change in the dip. In the north part of the 
village on a hill the strata dip *10^ S. 15^ E., so that we have here 
a synclinal axis, whose line runs along the^ course of Main street 
in Ellsworth village. It is because the strata have been pushed up 
almost upon their edges on the north side of this axis, that the hill 
in the north part of the village exists, although further north it has 
been largely worn away by the waters of Union river. Essen- 
tially this dip prevails in the rock as far as its northwestern limit, 
near 0. Jarvis' house, a tiifle more than three miles from Main 
street, or just about half 'the distance from the Trenton Toll Gate. 
It is worthy of notice that there are just as' many feet thickness 
of the strata on one side of this axis as on the other, since where 
the dip is half as great the distance is double. A reference to the 
section in Fig. 43, will show this fact most clearly. 

We have calculated the thickness of the strata upon both sides 
of this axis, and will give the process. We shall be careful to 
have the result too small rather than too large. Taking the west 
side first — we have before us the problem, given the dip of the 
strata for a known distance to find the thickness. It is done by 
the solution of a simple case in Trigonometry. Given the hypothe- 
nuse and one of the angles of a right angled triangle to find the 
base, which is the thickness of the strata. Now the dip is 70^. 
Deduct from this ten degrees for the possible origmal inclination 
of the layers from the first deposition, and five degrees more for 
possible errors, (for we find ourselves always inclined to state the 
dip too high,) and we have 55^ as the true angle for calculation, 
and three and a quarter miles for the hypothenuse. The result is 
13,000 feet, in round numbers, for the thickness of the north side of 
this axis. Now the average of the dips upon the south side, tak- 
ing into account the very small dip at Oak point, which must be 
supplied for a small part of the distance, and then deducting the 
fifteen degrees as before, must be 25^ as the true angle for cal- 
culation. Taking six and a half miles for the hypothenuse, we find 
the base to be 13,600 feet in length in round numbers, or a little 
more than two and a half miles of vertical thickness of strata. The . 
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vMiiltB agree ^tUn 800 ftet» wbkft is a small error oomiieriig the 
rovgfaDeee of the eetimi^. 

Last year we spoke of the great interest attadied to this nearly 
iaolated basis of mica schist, on pages IdO, 161. This interest is 
increased by rnnning a section across it, and ascertaining its syn- 
elinal form. Oar observations of this yesr will eoaUe us to give 
its limits with more prectsioa on the seeoad jiiaps, and we need not 
here giFe all the details of its limits and positioa. Tho basin is 
probably of Cambrian age, judging from lithological charactem 
alone. 

Porphyrinic Chranile, 

The next formation is porphyritic granite, which is very exten- 
sive, being e of the section. There is very little to say about it. 
Every ledge showed a distinct porphyritic character, and it is won- 
derful that such an immense amount of this variety of granite 
could exist. The band is eleven miles wide here, and extends to 
an unknown distance northeasterly and southwesterly. This re- 
gion is very mountainous, many of the peaks being fully as high 
as those in Eden. The mountains are scattered peaks, not one 
continuous range, although the whole granitic mass may be con- 
sidered as belonging to one general range. Another feature of 
this region is the presence of an immense number of huge boulders 
of porphyritic granite. This is a characteristic of almost every 
granite formation in the State. The boulders being mostly of the 
same material as the underlying rock, cannot have been transported 
a great distance. The soil oyer most of this belt is rather inferior. 
The route of the section is along the Telegraph road from Ells- 
worth to Bangor, passing through the Falls village. North Ellsworth 
and Dedham, east of Fitz's pond. Between Orland and Ellsworth 
this granite belt is twelve miles wide, and is not all porphyritic. 
The dissemination of large crystals of potash feldspar (orthoclase) 
through this rock, makes it a beautiful variety to look upon, and 
we noticed many places by the way where good quarries might be 
located. 

Quartz Bock. 

Very near the bonaidary line between Dedham and Hold«i» 
the granite disappears and quartz rock saeoeeds, dipping 76" S. 
YO* K, AS it were, beiaeath the granite. Some planes of a jointed 
strnctars dipped tO'* S. 20"* W. in this Ytcinitj. This rook saergos 



into aili^o^otiB slate. At Grates' Coffee House fa tbe easft part of 
Holdea, ocmsiderable mica is present ia the quarts rode, with a^ 
dip of SB"* S. 60"* E. Beyond this hotel the rock is rery much 
oontorted and a local variattoa ia the dip is 1§^ N. 60** W. But 
the real north-westerly dip is apparent near A. B. Farriiigton's 
bouse, two miles west. Here we faaire an argillo-micaneous rook 
dipping 50^ K. 40* W., imd a few mites farther the ledges are on* 
tirely quarts rock as fa^ as the middle of Holden, dipping ^* N< 
40^ W. Olea^age planes are also present in great abundance, dip^ 
ping 80^ S. E. We regard all the rocks mentioned Aus fur, Siway 
from the grasite, as essentSally one formation of quartz rook, and 
forming an anticlinal axis. The rook in the centre of the axis is 
somewhat micaceous, and more nearly resembles the rocks west of 
Holden village. If this is the true order of things, then we have 
found a qitartz rock underlying the great mass of schists betweea 
Holden and Dover. Hence if future researcheis shall reveal occi^ 
sional bauds of quartz rock among these schists, especially if they 
have an aoticlioal form, we shall have a safe criterion to inform us 
respecting the number of foldings in the whole area. Upon the 
section / and / show the position of the two sides of the quarts 
anticlinal, while the first g shows the more micaceous axis. We 
do not suppose this axis can be of precisely the same age with 
the micaceous rocks to the westward,, because it underlies them ia 
association with qusurtz. 

We suspect that this qu«fftz rock is the continuation of the 
qaartz roek of the Taconic series in Belfast, described in a previous 
part of the report. That was associated with schists just like thia« 
aad we find on a comparison of various disoonnected observations 
made between the two places, tiiat a quartz rock, more or less ob^ 
scure, can be traced with its associate schists all the way from 
Belfast to Holden. This is a disQovex*y of some importance, as will 
be seen hereafter. 

ArgiUo-mica SchUt, 

We next come to the largest and widest-spread of any fonaatioa 
in the State^ — ^to a rock that would receive different names from 
different geologists. It would be called clay slate,. talcose schist 
er mica schist, according as the observer happeaied to inspect dif* 
fbrent portions of it. Last year we ranked it all as clay state^ 
•pecifying many localitieii whera tsloosa md micaceous varieties 
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abounded. Bat this year, after a further examiDation of this rock; 
we shall call it Argillo-micaceous schist, coloring it on the map as 
mica schist. Inspection of all the varieties discloses the presence 
of minute scales of mica. They are found even in the roofing slate 
of Brownville, which is associated with the schists, and by their 
presence throw light upon the mineral structure of the whole series, 
showing it to be micaceous rather than talcose. What we described 
as one formation of clay slate last year, we now divide into two, 
the clay-slate proper and the Argillo-micaceous schist. 

The manner Jn which the boundaries of this sub-division were 
suggested to us, is quite interesting and valuable, as indicating the 
direction to be taken in studying these rocks in future. We pos- 
sessed a series of observations of the position of the strata, cross- 
ing the whole argillaceous belt in several places, and mostly 
radiating from Bangor. Upon comparing these sectioni with one 
another, we found them to agree essentially at the same distances 
from Bangor, or from the south-east side of the formation. The 
material from which we drew is mostly contained in our last year's 
report. We there described a section from Bangor to Patten ; an- 
other branching off at Mattawamkeag up the East Branch of the 
Penobscot; another from Bangor to Brownville. This year we 
explored one from Bangor to Moosehead Lake ; and also another 
from Shirley to Brighton. At Bangor the dip is north-westerly, 
but at a few miles distance on every route it changed to south- 
easterly, thus making a synclinal axis. This synclinal line, then, 
we found to run, (so far as our meagre observations allowed us to 
judge,) from the mouth of Sunkhaze stream in Milford westerly 
thr^rugh the north parts of Oldtown and Pushaw Lake, thence curv- 
ing south-westerly it passes west of Kenduskeag village, and 
probably to Carmel, and N. E. Dixmont. Upon the east side of 
this line the dip is north-westerly, on the line of our principal sec- 
tion, as far as Holden center ; and upon the west side the dip is 
south-easterly as far as the north part of Charleston, thus making 
an enormous basin, twenty-nine miles wide, whose thickness must 
be seven miles on the lowest estimate. The anticlinal line west of 
the first synclinal was first observed near Passadumkeag village^ 
and can be traced westerly through Edinburgh, Lagrange and 
Bradford, till we find it rising into a range of mountains, which 
continue through Charleston, Garland and Dexter. This 'is a 
very distinct axis, as it is coincident with a mountainous r^ngd 
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for 80 great • distaQce. It runs towards the mass Of granito in 
Enfield, which most probably was forced up along the anticlinal 
line, as the rock would naturally be weakest there. Very likely 
the anticlinal described last year in Weston, (page 384,) is the 
.continuation of this anticlinal line. 

The next basin is very narrow, and the rock is more argillaceous 
than in the previous basin. The synclinal line runs along the val- 
ley of the Fiscataq[uis river, even as far up as Parkman, and then 
it must run on the west side of Penobscot river a great distance. 
We think that its position is indicated near the Five Islands in Winn, 
by the change in the dip. Of course these lines must extend further 
in both directions than we have indicated, but we point out the 
lines only so far as we have knowledge of them. 

Next we come to another change in the dip, with clay slates 
prevailing on one side and argillo-mica schists upon the other. 
Hence we do not regard it an anticlinal, but a change in the dip 
incident to different formations, the slates overlying the schists, 
perhaps unconformably. This line, which upon our large map we 
have for the present established as the boundary line between the 
two formations, is first recognized in the north-east, in No. 1, B. 
5, in Aroostook County, on the Aroostook road. It can be traced 
through Molunkus, the south-east corner of Medway, (formerly 
called Nickatou,) thence in a straight line to Medford, when it takes 
somewhat of a westerly course through Milo, Sebec, Foxcroft, 
Guilford and Abbot. Here it resumes the south-westerly direction, 
and we have traced it through Kingsbury, Brighton and Bingham, 
to the Kennebec river. The axes on the various radiating sections 
correspond with one another no further than to this boundary, 
but the rock on the north-west side of this line is almost entirely 
clay slate, and is the only belt in Maine from which roofing slate 
is now obtained. The variations in dip in this clay slate formation 
we conceive to be due to various causes more or less local, and 
not to be treated of here. Scarcely anything has been discovered 
during the Survey which has given us greater pleasure than these 
' axial lines. It is a very important onward step in the progress of 
our knowledge of Maine rocks, and a faint shadow of what would 
be developed by a series of comprehensive parallel sections. 

Beturning to the details upon our principal section, we find the 
dip to vary somewhat over the first half of the first synclinal basin. 
We had just said good-bye to the quartz rock of Holden ; and on 



ih^ roQtt of the'MotfOB to Ifarewer we €nd MMreellj sny Ie^[^ ft4 
•eonntrf being covered to • eonsiderable depth by allQTial depont^ 
ee it to opon the eaet bank of Penobecot river. At Brewer the 
rock is very qnartzose, dipping from 30''-60*' N. 20"^ W. Acrote 
the river in Bangor the rock is aioiMar, dipping fh>ni 45^-65^ N. 
80^ W. and N. W. The i^plioation of the term Ulcose to these 
schists woold be more appropriate than to any other ledges on the 
whole section. Tet the rock here is not really talcoee ; it has no 
magnesia in it, as the analysis shows, and an inspection of many of 
the layers exhibit particles of mica snugly stowed away. Often the 
stoata in BangOr exhibit interesting cnrvatnres. Professor D. T. 
Smith, of the Theological Seminary, pointed ont one snch instance 
to us about two miles west of the city, which was very instrncMve, 
showing also the difference between the planes of sirsiification and 
foliation (or cleavage.) Such an ezhiUtion is uncommon along the 
line of the section. 

Three miles north-west from Penobscot riv^, at W. Boynlen's 
bouse, the schists dip at about the same angle, N. 40"* W. At I. 
Tozier's, a mile farther, may be seen an interstratificataon of olsj 
slat^ and slaty talcose quartz rock, dipping 65^-10° north-^westeriy. 
In the edge of Glenburn the rock is more compact, with thickar 
layers. In Olenburn and Eenduskeag there are occasional varia- 
tions from the normal north-westerly dip, bat these are ^apposed 
to be local matters. The section, thus far, rune on the stage road 
to Eenduskeag village, crossing the Eenduskeag river in Een^ 
dnskeag. 

Beyond Eenduskeag village drift deposits obscure the ledges for 
A great distance. The road passes over a horseback from the vil- 
lage to a cemetery in South Corinth, a distance of three miles. At 
a school house and cooper's shop neiurly four miles from Eendos^ 
keag in South Corinth the first ledge with the south-easterly dip of 
the west side of the great synclinal axis appears, although it prob- 
ably begins much sooner. Observations on both sides of the road, 
which we had not time to make, will settle the exact point where 
the middle of the basin is. The schists at the school house decom- 
pose readily, perhaps containing a carbonate, and dip BO"" S. 25^ 
E. Adjacent ledges have a smaller dip. Near East Corinth the 
rock is more slaty and argillaceous. Opposite J. M. Shaw's house 
Hie layers are very much convoluted on a small scale with an aver- 
age dip of 46"* S. ly B. About a mile and a half north of Eaet 



O^rfaitii^ nppwt ledges of bright green eehiet, MgilliM^eoea, aal 
eften qsite mioeoeoiis, pireeiaelj identical Utbologtoally with tbe 
greater part of ike alatj rodts an the East Branch of the Fenobsoei 
abore Mattawamkea^, which we deeoribed last year. Like thea^ 
alao^ these strata we reiy jBoch contorted, aad their average dijp 
ie about 55^ S. S. These peouUar icccka continue for two or thtes 
miles. 

Ih the north-west part of Charleston, at B. Bradley's, a compact 
schist resembling talcose schist, but really a quartzite occurs, dip- 
^g from 70^-75'' S. 30"^ E. The land here is higher than anything 
passed over west of the Penobscot, and it continues to rise till tbe 
mimmitof the mountaia is reached, (M in the figpare,) about 809 
leet al^Te the ocean. Upon the couaty map it will be sotioed 
that a raxigd of mountains extencfai through Charleston and the 
towns a^acent. This range is the one we are now crossing, and 
it must all be an anticlinal ridge, making the line of the moat 
important of all the axial lines specified above. Passing down the 
north side of this raag^^ (for which we have no name,) we find the 
oppoute dip, making the anticlinaL We are coming into a nngt*- 
rower basin than the one ^st left, it being only ten miles widOi 
and it has almost an east and west course. The first observation 
taken is of a ledge just north of Sicker HUl, in the south-east part 
of Dover ; an argilio-micaceous schist dipping 72'' N. 10^ W. In 
this rock the mica is quite abundant and distinct. The dip is Bxm* 
ilar to this all the way to the Piscataquis river. 

The traveller sees at once the superior fertility of the soil m the 
Piscataquis valley, when compared with that passed over since 
leaving Bangor. It seems to be due' to the character of the rock, 
and to be confined to this basin of schist. The rock is often cal** 
reons and indeed certain layers in Fozcroft are real limestone and 
have formerly been burnt in kilns for lime. As in so many other 
Instances the character of the tock here determines the quality ei 
the sou in great measure. By Cilling this superior to that in Pe^ 
nobscot county, we do not mean to underrate the latter — only that 
this is better. That in Penobscot county is far superior to rnndk 
that is found along the sea coast and covering granitic and gneiarie 
tegions. And most excellent farms are common on the road aB 
the way from Bangor. 

The first of the southerly dips noticed is on the Piscataquis rivte, 
at the bridge between Dover and Foxoroft, where the strata d^ 
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t5^ S« 10^ E. Proceeding westerly for seversl mSles, we croes the 
strata obliquely. Near S. G. Pratt's house in West Foxcroft, the 
slates are considerably argillaceouSi dipping 68** S. 10^ W. Near 
the west line of Guilford, on the south side of the Piscataquis river, 
the schists have somewhat of the character of a fine sandstone, 
dippin;j 85® S. 10^ W. At the village of Abbot, the rock is firmer 
and has the appearance of schists. Here it dips 70® southerly. 

Clay Slate FormaHon. 

At the crossing of the Piscataquis river in the north part of the 
town, we come to a different formation, to the clay slate, whose 
presence is indicated both by the highly argillaceous character of 
the rock, and the change in the position of the strata. These are 
both vertical and inclined N. W. *lb^, a change in the'strike also of 
46® degrees. This ledge shows also, a number of the markings of 
an ancient glacier coming down the Piscataquis river from Blach* 
ard — a south-east course. We distinguish these markings iromi 
the common drift scratches, because these grooves have been made 
upon the perpendicular side of the ledge, as well as upon the top, 
and because they descend the valley, .following the course of the 
stream. Here also are spiral pot-holes, excavated by the eddying 
rush of the water as it descends ; or, such as are called in Oxford 
county " screw auger'' holes. The water fiatlls a considerable at 
the bridge. 

Two miles south of Monson village the strata dip 80® N., and 
consist of clay slate alternating with argillaceous sandstones. At 
the village the strata dip 75®N. 20® W., and the rock is a little 
micaceous, but has a very freSh look, though often paler than most 
of the formation. We kept on the lookout for fossils, but discov- 
ered none in the brief time devoted to the search. We anticipate 
the discovery of many fossils in this formation in the future, espec- 
ially of Nereites. In the north part of Monson, we find ledges of 
a beautiful clay slate dipping generally 85® N. 15® W., and occi^ 
sionally S. 15® E. or 90®. On all the hills the ledges are exposed 
beautifully, particularly upon the northern slopes. Wherever seeix 
they are as smooth as a house floor, having been ground down by 
the ice of the drift period. The ledges are all of a dark bluish cast, 
aAd are highly argillaceous. One would think that in this vicinity 
admirable quarries of roofing slate might be worked. At Spectacle 
pond, near the north line of Monson, the drift striae run N. 20® W. 
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In the edge of Shirley the clay slates dip YO^ N. 20* W. At Shir- 
ley Mills they dip W N. 20** W. also, and no other kind of rock 
is associated with them. We noticed in regard to the drift depos- 
its between Abbot and Moosehead Lake, that they are often quite 
thick upon the highest summits. It is an accident almost to find a 
ledge exposed. So smooth are the ledges that one would expect 
to find slides common on the sides of the steep hills. 

The soil is excellent between Piscataquis river and Moosehead 
lake, some of the vegetation being quite rank. The season is quite 
late in the spring ; but very large crops of the products suited to 
the climate may be produced, such as hay, oats and buckwheat. 
The scenery in this region is much superior to that south of the 
Piscataquis. Here the country is full of large, gently sloping hills 
and high mountains ; while in the distance, the great granite piles 
east of Moosehead lake and the enormous mountains to the south- 
west are c<»nmonly visible. 

Between Shirley Mills and the Forks of the Kennebec, the sec- 
tion runs through a country destitute of carriage roads, and as it 
was very important that the line should be explored, Mr. Goodale 
volunteered to explore this pavt of the section, while the rest of us 
went around by the way of Brighton and Bingham to meet him at 
the Forks. We here introduce Mr. Ooodale's notes upon this 
unsettled region. 

Ooodale's Observations. 
While making a continuous section from Mount Desert to the 
Canada line, it was found necessary to go in a direct line to the 
town of Shirley, near Moosehead lake. Here the road terminates, 
and, of course, there is a break in the section including all that 
territory lying between Shirley and the nearest point on the north- 
western road. In order to supply the deficiency caused by this 
break, I was directed to proceed through the woods in a westerly 
course to the Forks of the Kennebec, noting all outcroppings of 
rock, the altitude of the line passed over, and whatever else might 
be of geological importance. Accordingly, having procured the 
services of Mr. J. Sturdivant and his son Llewellyn as guides, I 
started on the 26th of July, from Shirley Mills. The clay slate at 
the commencement of the journey near the " North road'' so called, 
dips north T6® W. It is dark grey in color, and where not weath- 
ered or injured by frost, cleaves readily into fair plates. There 
was no other exposure of slate till we reached the west branch of 
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ihe Piscataquis river. Here the dip is N. 82* W. At tUs poist 4 
hurricane two years Ago tore up the trees fron their roots, twisi- 
img them together and forming a formidable barricade fer an extent 
of a mile and a half. The whirling of the tempest had completdy 
6bliteratod all traces of the wood road, and rendered walking a 
matter of extreme difficnlty. The conrse of the hurrica»e appears 
to have been from sonth-west to noHh-east, and reminded me of 
Ihe whirlwind-traces noticed last spring on the river St. John. 

Near the Shirley west line is a ledge of fine roofing slate of great 
extent and easily exposed. * I saw an excavation, evidently an old 
one, which enabled me to examine the slate quite carefully and 
form a deliberate opinion in regard to the character of the slate. 
It is fine grained, bluish-grey, easily fissile into one-eigh^ incli 
plates of twelve inches square, even where the frost had exerted 
some efiect upon its texture. Owing to its peculiariy soft charac- 
ter it would make, I think, good school slates. The strata were 
in this plskce perpendicular with a strike north 70* east (excl. var.) 

At Sandy stream, same rock, same dip and strike 

At Alder stream, east branch, the rock is exposed near a slight 
waterfall, the same in all essential particulars with the last. Near 
the west branch of Alder stream the rock appeared to have lost its 
fissile character and to have become more like the compact slates 
occurring in Scarboto'. Numerous quartz veins run through the 
slate in an east and west course, but with no metallic deposits. 
At Moxie outlet the same rock was again seen. It is harder and 
has entirely lost its distinctive fissile structure. Near Clark's 
camp, three miles or a little less from the outlet of the pond, clay- 
slate was noticed dipping north S5^ east. This convinced me that 
I had passed over a synclinal axis.. At the Forks of the Kennebec 
the slate dips. north 70^ east, and confirms, I think, the opinion 
formed in regard to the axis. 

We were able to reach the comfortable hotel of Mr. Murray at 
the Forks late in the evening, having walked through a thick forest 
of second growth and swamps of cedar, part of the way in a hard 
shower. The distance is variously estimated from eighteen to 
twenty-two miles. I incline decidedly to the latter opinion. Ac- 
companying this, is a vertical section"' of the slate between the 

* Redaced and incorporated into the general seotion of the whole route. The 
deaeription of the figure wiU show the localities of the route and the dip of the strata; 
&arathsalayalateB» and » the jdates west of Moxie Falls. • an. 8. . 
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*iro pointi befcm iMDtiociei, gvwkig, of coniBe, {he i^tftudss m I 
was Able to compute them from a good aneroid barometer. 

MwciB I^U9» The stream fiovmg from Moxie pond has a torto^ 
etts and troubled eomse. It makes its waj over sev^al miles of 
.<ke nptum^d edges of cla^r-slate strata ; here smoothing and pol- 
ishing them, and sigain, quarrying deeply into the mass, and erea 
excaTating pot-holes in its path. The desoent for most of the way 
from the ocvilet to the Eennebee is very rapid, owing to the con- 
tour of the district and the frequent waterfalls. At a point two 
«iies from its confluence with the main river it makes its greatest 
descent. This cataract is caused by tlie abrupt breaking down of 
the strata, much resembling certain faults. Upon each side of the 
base of the iall the rocks rise to an altitude of 115 ibet and are 
"rery precipitous. The water comes down over a jagged ledgOi 
ei^ty feet in a single leap of foam which gains additional white^ 
Bess by its contrast with the blackened slates. It is a cataract 
second in its singularity and beauty to none of our minor* water^ 
fklls, and will well repay the visit of the pleasurenseeker, the teuv- 
ist or the artist. 

He strata of the greyirii-black riate dip apparently to the norths 
east about 76''. a. l. «. 

SMy formation in the Kennebec VaJlsy. 
The rocks upon which we come at the Foriks of the Kennebee 
are different apparently from any already passed over on the sec- 
tion, and yet p^haps not moro diverse than what might be ex- 
pected on the different sides of a great anticlinal axis. The dip of 
the strata would carry tiiese mieaceorargillaceous slates beneath 
tlie clay slate formation, and come up on its eastern border. This 
is not impossible ; but we incline to the opinion that the strata here 
are either inverted, or else rest upon the clay slates unconformably. 
Although the strata at the Forks have a fossiliferous aspect fiur 
more than anything to the soutibeast, no organic remains have yet 
been discovered in them ; yet the time cannot be far distant when 
they will be discovered. These slates must belong to the same 
formation which Mr. Houghton described last year on Moosehead 
Lake as mica schist, since both formations are similarly situated 
with respect to the clay slate just passed over, and are succeeded 
by Oriskany sandstone on the other side. It is the most natural 
thing in the world to suppose these slates and schists to form a 
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portion of the Silarian system, and more probably the Upper tham 
the Lower Siluriaa. . On Moosehead Lake there is very little dif- 
ference lithologically between the mica schists at the south end of 
the lake, and the schistose sandstones at Soccatean Point contain- 
ing Oriskany fossils. And as Mr. Hodges, Jackson's Assistant, 
fonnd ''madrepores'' at the base of Squaw mountain, which are 
without doubt the common Favosite coral of the Upper Silurian, 
we have some evidence upon which to lound our conjecture of the 
Silurian age of these slates and schists. 

Our observations of the dip at the Forks are.scanty. East of 
the Forl^s Hotel there is a long bluff of slates interstratified with 
limestone, dipping 40° S. E. The rocks alternate in great measure, 
yet occasionally the limestone is three or four feet thick. Dr. 
Jackson' analyzed this limestone and found it to contain Carbonate 
of lime 50.0, Silica 27.0, Magnesia 9.0, Alamina 8.4, Carbonate of 
iron 2.8, and Oxides of iron and manganese 2.4 ; total, 99.6. He 
recommended that this rock be burnt at a red heat, then pulverized 
and mixed with fifteen per cent, of clay and ten of manganese, so as 
to form a hydraulic cement equal in value to that imported from 
England. We know not whether this anticipation has ever been 
realized. This limestone is more or less abundant in the ledges on 
both sides of the river, so much so that it must form a part of the 
lithological name of the formation, if it shall be found to occur over 
a wide region. The dip is higher in going east from the bluff, and 
the formation extends certainly to Moxie Falls. 

On the west side of the Kennebec river we found a great many 
ledges of slate with a high south-easterly dip, as we supposed at 
first ; but we soon discovered a ledge showing this view to be 
erroneous. We found traces of a gentle dip, say 20'', to the north- 
east, which we suppose to be the true one, while the very promi- 
nent highly-inclined planes are those of cleavag^. To illustrate 
this fact, we introduce here in Fig. 45, a sketch of a small carve 
of the strata cutting across the cleavage planes. It is a sharp 
synclinal fold. There are two beds of limestone, the upper two, 
and the lower one foot thick, found interstratified with slates. 
Only the latter have planes of cleavage, and these are represented by 
the finer lines inclined to the right (south-east) at a high angle, while 
the two beds of limestone rest each upon a bed of slate. Several 
very crooked veins of white quartz occur in the upper limestone 
bed, while the layers of limestone are not very much contorted. 
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The strata in the lower limeBtone bed are carled np and crowded 
together very closely, aa ia attempted to be represented. The. 
Fia. 46. 
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Planet of cltavage and tlratification. 
coareer lines, parallel to the limestone beds, iodicate the etratified 
layers. These lines are Dot imaginary, since they may be sees 
intersecting the cleavage planes in all the adjacent ledges. This 
oaae is an interesting one, and makes it necese&ry to examine all 
the strata in this region very carefully. So long as we can find 
beds of limestone to guide us, we cannot fail to discover a marked 
diatinclJOD between these two kinds of planes. 

Nearly two miles west of the Forks, on the Canada Road, may 
be seen a large mass, perhaps a dike, of coarse syenite, almost a 
trap. Its location may be seen on the general section, k. Most 
of this is an argillaceous rock, quite compact, and so smoothed 
down by drift that it was difficult to obtain a specimen, or ascer- 
tain satisfactorily whether there were any planes present different 
from those of cleavage, which were inclined about 70° N. 20° W. 
Depending upon the observations thus far made, we feel sure that 
ail anticlinal exists in this formation, which ia properly represented 
in the section. This makes this slaty and calcareous formation dip 
beneath the Devonian rocks to the north-west. 

Orisfcany Sandstone. 

Precisely where this formation begins we cannot tell. A mile 

and a half east of Johnson's mountain we noticed a slaty rock 

dipping high to the north, which may be connected with the Oris- 



ftftiij group. Tbb is tMW th^ north l»e of No. 1, B. 5. Thsi 
jrocka in this tewnthip are gonerali j concealed by drift. 

It will be recoUecled that this formation was fully described last 
year, so far as it was possible, and we need not repeat those Ye- 
marks here. It was stated that the fossiliferous boulders so com- 
mon in. the fields in southern Maine, were principally derived from 
this rock, and that it belonged to the very oldest of the Devonian 
rocks. Parlin pond was also represented as the best locality for 
the Oriskany fossils, which we shall speak of presently. 

On Johnson's mountain appears a very tough sandstone. Oa 
a spur of Bald mountain, still further west, a slaty rock crops out 
dipping 50^ K. W. Both these mountains are in No. 2, R. 6, and 
are parts of extensive ranges, of which not the remotest idea is 
given upon any map of the State or County yet published. Our • 
maps are deficient in respect to the topography of our mountains. 
Near the west end of Parlin pond we obtained specimens of a trilo- 
bite, the DalmanHes, we suppose of the same species with the one 
found last year at Stair Falls on the east branch of the Penobscot, 
and which we hope will be described and named in the last part of 
onr Beport. 

The best locality of fossils in this region known to us, is on a 
knoll west of the Parlin Pond Hotel. But the fossils there are 
not in a ledge : they lie in the soil, as if quite near the parent 
ledge. A little digging did not reveal the ledge, however. We 
followed out the letter of Jackson's descriptton of the locality 
where he obtained so many specimens, and could find nothing that 
would correspond with his description of the abundance of the 
specimens, so well as this. We collected a targe nnmber of fosnils, 
both here and at every other available source, and shall hope t« 
speak more fully of them hereafter. The fo^ils previously eo(- 
lected here belonged to the following genera ; Slrophomenaf Oho- 
ne/e«, Orthie, Bhynchonella, Bensaekma, Leptoco$Ua, l^irifigritf Mo» 
Hohpaia, Oyrlodonia^, Amcula, MwroMaonia, Plaiyo9km,(i and (Mh»- 
eera»: and the following species have been already identified; 
Strophomena magnifica, Orihia musculoM, Fhynckonella <MaJa, 
Benssekeria oixndea, LeptocosUa flabelUles^ Spirifera arrecta, and 8. 
pyxidata. 

On a tributary of Padtn stream in the north part of the township 
of Parlin Pond, a few fossils were obtained from thiek bedded, fine 
grained; dark colored sandstones eff this formation, dtppbg from 
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lO'^-^S'' northeasterly. Th^ last aeeii of Hxis formation is jast in the 
edge of Jackman, where a few fuceids and shells were obtained. 
The dip of the strata is IS"" N. 60"" £., and that of the cleavage planes 
much greater in the savte direction* The rock is clay slate. Thif 
locality is at the clearing called the Jackman Farm, and upon tb# 
highest land in the Canada road between the F^rks of the Kenner 
bee and Moose mver. 

A range of mountains runs from Attean pond across the Canada 
Boad just beyond the Jackman Farm, of which Owl's Head is one 
portion. It also crosses Parlin stream north of the pond, and then 
trends Northeasterly, perhaps to the Kennebec. It is composed of 
granite at Owl's Head, but not where Parlin stream crosses it, for 
the sandstone there is beautifully exposed, containing a few fossil 
shells. The strata dip 20"^ N. 10'' W., at a beautiful cascade of this 
stream, a couple of miles below the pond. On some of the layers 
ripple marks were exposed, coyering several square yards, and ap- 
pearing just as perfect as when made in the sand so many thousand 
years ago. The rocks here reminded us of those coarser sand- 
stones containing fossils on the east branch of the Penobscot at 
Johnston 'a camp and Matagamon lake. We felt uncertain about 
their position relative to the Oriskany belt last year. We are con- 
fident these strata are synchronous with the latter, as is proved by 
the discovery of the Balmanilea in the vicinity ; and wo think that 
by following Parlin stream up and down^ the connection of the two 
kinds of fossiliferous rocks will be found. Moreover, here will 
probably be the best place to make a detailed measurement of the 
Oriskany rocks, and a careful exploration of the whole formation 
ihun top to bottom. . No one can sarely feel averse to such an ex- 
amination here, although the country is so wild, since the scenery 
is so grand, tlie rocks so interesting, and the attentions of Mn Syl- 
Tester at Parlin Pond Hotel so kind and obliging. It would be 
a toilsome but a delightful task to explore in this vicinity. 

Oraniiic Bocks. 
Two or threo ledges of granite and protogine appear in the road 
between the Jackman farm and Moose river. The country is so 
much covered with drift that ledges are very rarely seen. We do 
not suppose these rocks extend as far as Moose river, although no 
other ledges show themselves previously. Still the width of the 
granitic region must be about three miles, although extending five 
miles along the road, since the road crosses the belt transversely. 
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Clay ScUea again. 

At Moose Biver settlement, ledges of another clay slata appear, 
though we somewhat hesitate to call it clay slate, becanse it is 
different from the great clay slate formation below Moosehead lake. 
The cleavage planes are generally different from the planes of 
stratification, and* it is unusually difficult to distinguish them. 
For this reason previons observers have confounded them. The 
rock is more properly a shale over much of its area, rather than a 
slate, and this is the chief difference between the two formations, and 
may indicate a more recent origin. The first ledge seen is on the 
north side of Moose river, with strata dipping 28** S. 10**%!., and 
cleavage plains dipping 40** N. 10*" W. The argillaceous odor is 
scarcely perceptible in this ledge. The valley of Moose river is 
very pretty and is lined with terraces, two or three of which are 
well marked. The second is the meadow, and is a quarter of a 
mile wide. It is composed of clay mostly. There is quite a settle- 
ment here, and the soil is very good. On the south side of the 
river the meadow is very short, and the surface for a great distance 
is covered with large boulders of granite. Many high mountains 
are in sight from Moose rivejr, which are all unknown to the out- 
side world, being barely named. 

Quite a tract of level land is located north of the settlement, say 
two miles in width. Ledges of slate show themselves occasionally 
for several miles, all having the cleavage planes inclined to the 
north-west. Near the north line of Holden isanother ledge of the 
slates, which we supposed at the time to dip 35** N. 20° W., but 
made the remark in our note book that very likely this dip was 
merely of cleavage, and that the true dip was 40° S. 20° E. We 
make all these remarks where any doubt exists, partly that others 
may decide for themselves this question, and partly to show that 
the difficulty of obtaining good observations of the dip of strata is 
often very great. Near the top of a spur of Bald mountain in the 
south-east corner of Sandy Bay township, the rock is argillaceous, 
though closely resembling the schists west, and dips 60° N. 20° W. 
This hill is almost as high as the Boundary mountain. 

Mica Schist. 

The last formation on the section is a genuine mica schist, more 
apt to be confounded with talcose schist than clay slate. The 

» 

eastern portion of it comes up on the west flank of Bald mountain. 
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The dip evBiy where is soqth-easterly , underlying the clay slate 
formation. This mica schist is undoubtedly the same formation 
with the rock upon the upper St. John river, which we called tal- 
cose last year. It is also the same as the auriferous schists in the 
Chaudiere region in Canada. In Sandy Bay, the last township in 
Maine, only a small portion of the formation comes into view. 

m 

In the west part of the township the schists dip 5^° S. 30® E. 
At the Boundary line upon the top of the mountain the ^dip is 70® 
south-easterly. Some of the layers are very thin, like slates, and 
are arenaceous. We went into Canada a mile and found the same 
rock all along the road. On the American side of the ridge we 
saw a few small inverted anticlinals, which may possibly indicate 
that this ridge is aU inverted anticlinal ; it is certainly not an im- 
probable supposition. It was a little cloudy when we were at the 
summit, and this may be the reason why we did not notice the 
fine view described by Jackson. A deserted house is built upon 
the line between the two countries. The line runs along the height 
of land between Maine and Canada for many miles, or from the 
New Hampshire corner to. the head of the south-west branch of the 
river St. John.- The line is indicated by strong iron posts iqserted 
at intervals by the Joint Commissioners of the United States and 
Great Britain under the Treaty of 1842. Inscriptions bearing the 
names of the Commissioners are found upon every one of the posts. 
As this line follows the height of land, it is consequently very 
crooked, and it is marked by a line of second growth trees, since 
the surveying party cut down a wide road for their purposes, when 
erecting the iron posts in their proper places. 

We found several quartz veins in the schists on the Maine side 
of the boundary, and cannot doubt that gold might be discovered in 
this region. In the great valley of Sandy Bay we noticed quite a 
number of these veins,. and think them auriferous. Near Hilton's 
bouse the road crosses a branch of the West Branch of the Penob- 
scot river, and the appearances are very favorable here for success- 
ful gold washings in the soil. There is very much of the ** black 
sand " her-e in which the gnld always occurs. And the fact that 
this valley is in the Chaudiere gold region .confirms this view. 
Still, the Chaudiere region is not like one ot the great gold fields 
of the world, although it afibrds a fair yield in some' portions of its 
area. We know not why the gold should be any more abundant 
in Canada than in the Mi^ioe part of the deposit. Our limited tio^e 

37 
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did not permit us to stop and test the question of the' existence of 
gold in this stream by actual trial. 

We have jast now queried whether this mica schist formation, 
of so great extent in Canada, and dipping easterly, may not form 
a gigantic synclinal axis with the argillo-mica schists of the im- 
mense region between Bangor and Dover. The two formations 
run parallel to each other in Maine for more than a hundred miles, 
and the formations adjacent to each are the same, and appear also 
to have a synclinal structure. For instance, as shown in our sec- 
tion, the clay slates of the Moose river region may come up again 
on the other side of the basin in Shirley and Monson. And in 
confirmation of this view, the rocks between the two clay slate 
formations are all newer, being largely of known Devonian age, 
while the clay slates cannot be newer than Lower Silurian or Upper 
Cambrian. This suggestion we throw out for all it is worth. It 
will furnish the clue to the geology of the whole State if it proves 
to be true. 

III. Jottings in Central and. Western Maine. 

It was expected that Dr. Holmes would present here a sketch 
of the geology of the Kennebec and Androscoggin regions of the 
State. This sketch was designed to be a notice, not merely of 
what he had seen during the past two summers, but the results of 
his observations for the past thirty years. Circumstances have 
prevented the execution of this plan in season for this report ; and 
therefore it becomes the duty of the Geologist to mention a few 
facts which have fallen undei* his observation, as he has travelled 
from one field of labor to another in the discharge of his assigned 

duties. 

Piscataquis and Somerset Counties. In journeying from Shirley 
to Skowhegan, and from Skowhegan to the Forks of the Kennebec, 
one sees chiefly slates and schists. The results of every observa- 
tion thus far noted by the Survey, are, that a line drawn from 
Abbot to Bingham is the boundary between two immense forma- 
tions, the one to the south-east being an argillo-mica schist, and 
the one to the north-west being a clay slate. Both of these for- 
mations are of great width, and extend very far in a north-east and 
south-west direction. Several lines of axe& will probably be traced 
through them - as the work of exploration goes on ; and these 
tesults will be both highly interesting and useful. The directions 
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of some of these axial lines in Penobscot coanty have been no- 
ticed already in this report. Pew geolo^sts in their surveys 
have carefully traced out such axial lines. Sir W. E. Logan, how- 
ever, has done so in Oanada East; and these strictly scientific 
results have proved to be of the utmost importance to those miners 
who have recently been exploring that remarkable metaliferous 
country for cupriferous veins. It would not be more strange to 
find as important mines in this mica schist region in Maine, than 
it was in Canada half a dozen years since. 

These axial lines may be indicated often, in the absence of 
more definite marks, by the repetition of the same bands of some 
peculiar rock, as limestone, quartz rock, or schists more or less ar- 
gillaceous. Between Skowhegan and Shirley we should look for 
these indications in the form of schistose bands, charged with a 
greater or less amount of argillaceous matter. 

Between Shirley and the edge of Brighton we consider the rock 
to belong to the clay slate formation, with possibly a mass of gran- 
ite oozing out on the top of Russell mountain. Three axes have 
been noticed in crossing the strata on this line. At Shirley Hotel 
the dip is north-west, but two miles beyond on the Blanchard road, 
the dip is to the south-east. There is an anticlinal here then. In 
the deep valley of Blanchard the slate takes a little mica into its 
composition. At 0. S. Whitehouse's estate, on the southern slope 
of Russell mountain, the dip changes to the north-west again, and 
the rock consists of alternate beds of clay slate and mica schist. 
Unless this great mountain is made up of granite, as one would 
think after seeing the summit rocks glisten in the sun at a great 
distance, it must be a synclinal pile of strato. 

An excellent clay slate formation occupies the greater part of 
Kingsbury, and in it there appear to be one or two axes, probably 
an anticlinal, and then a synclinal axis. In the north-west part of 
the town there is a very fine view of the country towards the oast 
and south-east, in Penobscot county. The fact that the rockft 
between Shirley and the north edge of Kingsbury are somewhat 
micaceous, while there are variations in the strata, suggests the 
inquiry whether the strata in Shirley and Blanchard are not a rep- 
etition of the older schistose strata. It is much easier from a 
cursory survey to raise questions than to answer them. 

A fine anticlinal axis is displayed as we pass into Brighton, be- 
ing upon the edge of the mica schist group. In this town the 
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rocks are ail thoroughly micaoeous. The dip changes so that tbe 
middle of the town is situated upon a geological basin or synclinal 
axis, the same with that in Dover. Between Brighton and Skow^ 
began the ledges are very much concealed ; Imt the rocks are eV'- 
ery where miciftceous, though at Athens they are very argjUlaceoua. 
Ooing south from Skowhegan towards Waterville the clay slate 
reappears, containing Nereites. 

Between Skowhegan and the south part of Bingham the same 
mica schists occur as between Skowhegan and Brighton. We had 
not the opportunity of noting the variations in the dip. It is a 
beautiful clay slate, with a high north-'westerly dip, that is first 
met with in Bingham. In Moscow the dip changes to the south- 
east, hence forming a synclinal. Mr. Greorge L. Goodale discov- 
ered some gold by washing, near Carney's Hotel in the north part 
of the town. Near the same locality was found several years since 
the boulder of '* eurite," or more properly, leopardite, described 
last year on page 202. Mr. Carney kindly presented the stone 
to us to be placed in the geological collection at Portland. It is 
handsomer than any that have been obtained from Charlotte, N. 

C. The manner in which the black stems could have been pro- 
duced in the white quartz rock will afford abundant opportunity 
for speculation. It would be a matter of great interest to find other 
bouldeire of this rock, or the ledge from which it has been drilled. 

Across the river, in Pleasant Eidge, on the estate of Mr. Moses 

D. Townsend, we were shown a ridge of good roofing slate. It is 
precisely similar to that now quarried in Brown ville. We see no 
reason why a good • quarry could not be opened here. The facili- 
ties for drainage could not be greater, and 'the road to the nearest 
railroad station is remarkably level. And possibly the Kennebec 
river might be employed at some seasons of the year to float the 
prepared slates to market. In the south part of Caratunk the 
slates dip south-easterly. The north-west boundary of the clay 
slate formation must be in the«outh part of the Forks Plantation, 
or the north part of Caratunk. Then we find the slates with in- 
terstratified calcareous layers, belonging perhaps to an Upper Silu- 
rian series. The Moscow slates contain the same fossils as those 
found at Waterville. 

WcUerville Foasik. In the Preliminary Report, upon pages 231 
and 232, a list is given of all the curious fossil forms which have 
been found and described from the slates in the Kennebec river at 
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Waterville. Thej are called Iferehe? or Nereograpsus, and Mj- 
fiaaites. Upon psitge 2312 it is stated that '' a perfect set of these 
fossils could be found in no Cabinet in the whole State/' We de- 
sire to correct this statement, and say that in Waterville College 
Aere may now be ibiind not only all the species hitherto described, 
bnt also one or more new genera of these cnrions impressions, and 
these the finest specimens that ever have been obtained from Maine. 
It is fitting that the Cabinet of this College, so near the place where 
Aese earliest inhabitants of the State of Matee flourished, (^ould 
now contain the most perfect set of their remains. 

Prof. Hamlin of Waterville College, at our request, procured a 
large number of these fossils, and sent us a full suite of them. 
His> efforts in our behalf, have received our wftrssest t^nks, and 
deserve honorabie mention in our report. He says in his letter that, 
'' for eight weeks I gave, on the average, two days per week to 
collecting. In this time some four hundred specimens were found 
good enough lo be worth taking home. On picking over the whole 
lot on Monday last, all the really good specimens that could be 
mustered were those I have sent you, and about twenty-five that 
I have retained for the College Cabinet.'' Very few professional 
men would take as much pains as Professor Hamlin has done to 
oblige a stranger. In return, the Survey will send iriiortly a num- 
ber of the rocks, plants and marine animals collected by them, for 
Die College Cabinet. It was owing entirely to Professor Hamlin^s 
generosity that the Cabinet had an imperfect set of these impress 
sions in 1861, when we examined the collections. At the earliest 
possible moment these Silurian fossils will be carefully studied, 
and compared with t&e impressions of living worms and crusta- 
ceans, in the hope that their true character may be satisfactorily 
determined. Of late their similarity to certain forms of crustacean 
impressions has been suggested. 

FrankUn and Oscford Counties, Several items of interest were 
noticed by us on the way from Leeds Junction to Bangely Lake. 
In Leeds there appeared to be examples of singular alluvial depos- 
its, at considerable height above the ocean. The rock is mica 
schist in Leeds and Livermore, though at the Falls it resembles 
talcose schist. There is a fine quality of granitie between the two 
villages of Jay. East of the depot at North Jay it is quarried ex- 
tensively. Near East Wilton the schists, almost a slate, reappear, 
and continue up the valley of Sandy river to Phillips. 
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Between North Jay and Weld, via Wilton, the ftdlowing varie- 
ties of rock were noticed. Just Booth of Wilson's pond are ledges 
of gneiss dipping SO"* north-westerly. Mica schist is seen all the 
rest of the way in Wilton and perhaps in No. 4. Then succeeds 
a narrow strip of gneiss. In Perkins Plantation, or perhaps in tho 
eastern part of Weld, there is -a limited patch of granite. In Weld 
the prevailing rock is gneiss. We went to No. 6 in search of lead 
ore, but failed to find the precise locality. The rock on the side 
of Tumbledown mountain is gneiss, dipping 70^ N. 30^ W. A 
large boulder occurs here, which is estimated to be thirty-eight 
feet long, twenty feet high and twenty feet thick. The scenery of 
Weld is charming. The village is surrounded by lofty mountains, 
like an amphitheatre. Some of the peaks consist of naked rgck, 
affording thus a pleasing contrast to the universal green. Some 
of these mountains are nearly three thousand feet in height. 

The rock is mica schist about Farmington, with the exception of 
a few patches of granite. So it is up the valley of Sandy river. 
Near the village of Strong the mica schist is well characterized. 
Some of the strata yield copperas by decomposition, dipping 70^ 
8. E. Layers of limestone are common, interstratified with the 
schists. Two of them occur back of the store, each several feet 
wide. On the farm of Samuel Worthly other beds of similar 
limestone were formerly burned for lime. A narrow band of 
granite commences about four miles below Phillips, passes throu^ 
the village on. the east side of the river, and continues up the val- 
ley about a mile and a half. Fig. 46 shows how Fig. 46. 
some of this granite changes into mica schist. 
There is no seam or break between the two kinds 




of rock in the ledge, and no other indication of >^o^A§N^ 
division than the sudden change from the dark /^^j^ l' 'ii 
colored schist to the lighter colored granite. This j^ 7\r<^ \ ^ 
sketch is taken from a ledge thirty feet high, by jmca $ekiu xmd 
the side of the road, north-west of the village of graniu, 

Phillips. The granite band is invariably indicated by the presence 
of large granite boulders which have fallen from the ledges. 

Two miles north of Phillips are two openings in a bed of white 
azoic limestone, whose layers dip 35® northwesterly. Lead ore 
has been obtained from one of them. We saw specimens of black 
lead, copper and iron pyrites, from the excavation. Mr. Seward 
Dill informs us that upon the top of a high hill north of Phillips, 
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there is a huge boulder, as "large as a bsyrn/' which has been 

split into two pieces. His son, also, has picked up very interest- 
ing fossiliferous boulders, which must have been derived from some 
undiscovered belt of rock. In Dr. Jackson's third report, page 27, 
there is a notice of a large boulder of magnetic iron ore, weighing 
114 pounds, which was found near the village of Phillips. Last 
year a similar boulder was found in Salem. Whoever can find the 
vein from which these boulders were derived, will do good service 
to the community. Passing on towards Rangely we find the axis 
of Saddleback mountain to be composed of mica schist, only it has 
more of a gneissic aspect than the rocks in the valley. At Long 
Pond a new variety of mica schist succeeds, which has been 
described in a previous portion of this report. 

The geology of Oxford county is peculiar. From the little we 
have seen of it the following is our impression of the whole. Orig- 
inally the whole country was occupied by a schistose formation of 
essentially uniform character. Being in a favorable situation for 
the action of metamorphic changes, so much granite has been pro- 
duced and thrust among the strata, that it is now the prevailing 
rock. The country is made up of mountains, hills and valleys ; 
without any level tract except scanty meadows along the banks of 
rivers. Now nearly all these mountains and hills are composed of 
granite, while the lower districts are occupied by mica schist^ 
gneiss, silicious slate or quartz rock, and indurated limestones. 
We have never heard of any other district of the same extent with 
such a singular arrangement of azoic rocks. Upon a properly con- 
structed geological map the colors will be seen to conform to the 
topographical features of the country ; and numerous sections can 
be made which will conform to the old theory of the structure of 
mountains, that their central and interior portions are composed of 
intrusive granilie. It is hardly Qecessary to add that an. accurate 
geolQgical map of the western part of the State will present the 
true arrangement of the Oxford county rocks, besides C€»rrecting 
any false impressions which may have been already received re- 
specting them. 

The following changes in the character of the rocks were noticed 
in travelling between Welokenebacook lake and South Paris. Oraur 
ite extends for about three miles south of the lake. Then, com- 
mencing at the summit of a mountain range, succeeds mica schist, 
often gneissoid. About eight miles from the lake we saw the first 
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ledge of granite, in the town of Andover. This rook seems to be 
the prevailing variety all the way to Bryant's pond, except a strip 
of gneiss about two miles wide in the north part of Bamford. An- 
dever is another village nearly surrounded by an amphiHieater of 
high mountains. Ellis' river runs through the township and lies 
in a wide valley at the village, with extensive meadows and well 
formed terraces. The " Corners" village is built upon the third 
terrace. About Bryant's pond the granite is the tabular variety. 
Three or four miles before reaching South Fans station may be 
seen several ledges of obscure mica schist, which probably extend 
through the whole of the low land bordering upon the Little An- 
droscoggin river. 

At the famous Tourmaline locality upon Mt. Mica, we find that 
mica schist was the original rock, but it has been mostly displaeed 
by granite ; while the tourmaline vein is a vein of doubly coarse 
granite in granite. The term " mount" is hardly appropriate to 
this swell of land, in the midst of so many higher summits desig- 
nated hills. 

At Paris Hill the rock is granite. It is granite on the road to 
North Buckfield nearly to the village, then succeeds mica schist. 
Between North Buckfield and Buckfield village is a very large vein 
of granite. Mica schist occurs in the west part ef the town. The 
magnetic iron ore however,, occurs in granite. Between West 
Buckfield and Paris the rock is eutirely granite. In North Buck- 
field one sees many patches of impure limestone. 

Mbtbors. 
Black heavy masses of metallic iron called meteors have some- 
times been 'Been to fall from the sky. One such example in Maine 
was in Castine, of which specimens can be found in some collec- 
tions. Another mass fell in Sidney twetity-five years ago, but the 
'fragments have, been lost. Such fragments may sometimes be 
found in the fields, of whose tim* of falling there is no record. We 
present these brief statements in the hope that if any person who 
reads them may chance to know of the existence of such firagments 
anywhere in the State, he will convey such information to the Sur- 
vey. There is no value attached to such specimens other than 
what interest is connected with them on account of their source. 
They must be fragments of other worids, or each entire meteor may 
be a world by itself. It is an interesting theory that " between 



Jupiter and the smallest meteor, (say the size t)f a walnut,) there 
is an unbroken series of planets.'^ Whoever ,< then, finds a meteor 
and believes in this .tlieory, may congratulate himself upon being 
the possessor of an entire planet t The geologist desires to exam- 
ine them, because he finds out what other worlds are made of. 
No meteor yet discovered has revealed the existence of any chemi- 
cal element not known upon our own globe ; but we know not 
what may be found in specimens from new localities: 

B. GEOLOGY OF THE SCHOODIO REGION. 

tn the eastern part of Maine are two groups of large lakes, com- 
monly known as the Eastern and the Western Schoodic lakes, 
although this designation is not found upon the maps. The former 
form the boundary between Maine and New Brunswick, while the 
latter are entirely within the limits of Maine. These waters give 
rise to two large streams, which unite at the north-east comer of 
Baileyville, and flow into Passamaquoddy bay. This river has the 
name of the St. Croix, and the same name is commonly given to 
the eastern branch in connection with it ; but the western branch is 
not named upon the maps. This name of the river was given by 
the early French settlers. The Indians called the western branch 
the Kenncbasis ; the eastern branch the Chepedneck, often spelled 
Cheputnecticook ; and the united waters the Schoodic river, sig- 
nifying low and swampy ground : thus manifesting a more philo- 
sophical view of things than their successors. These Indian names 
are partly in use now ; and in the hope that the designations may 
become permanent we will adopt names which seem the most ap-' 
propriate. First, then, we have the name Schoodic to be applied 
to the lakes in general, with the primary division into eastern and 
western. Secondly, we would adopt the Indian names for the two 
branches, the Chepedneck and the Kennebasis. And thirdly, we 
would use the name St. Croix for the main river below the junc- 
lion of the two branches. If the names given in the Treaty of 
1842 compel the use of St. Croix for the Chepedneck, we can c^r- 
tainly retain every other proposed name. And in describing the 
geology of this part of the country we will speak first of the coun- 
try watered by the western Schoodic lakes and the Kennebasis ; 
secondly, of the country bordering upon the St. Croix and Cheped- 
neck rivers ; and thirdly, of the country watered by the eastern 
Sthoodic lakes. 

88 
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I. GSOLOGT OF THE WeSTBRK ScHOODIO WaTBBS. 

We started to explore this region August 5th, immediately after 
returning from the Canada line. We went tp Calais, and spent a 
little time in that vicinity before venturing into the forests. The 
first three of the lakes, . Lewey's, Long and Big lakes, we were 
enabled to explore in Mr. Sawyer's small steamboat, the Gipsey. 
This was a very convenient boat for our purposes, since it enabled 
us to perform our task with great ease and rapidity. On account 
of the shallow water and the poor road between Big and Grand 
lakes, we could not use it, though it was offered us, beyond the 
first three lakes. For the rest we used birch canoes. Our guides 
were S. W. Haycock of Milltown and B. D. Wyatt of Calais, who 
accompanied us through both the Schoodic regions, and showed 
themselves to be skillful and efficient pilots. We will not enter 
upon the details of the history of our expedition, nor describe 
what we saw in the order of time, but will describe the region sys- 
tematically. We were obliged to travel twice over the same 
ground. 

The geology of this region is very simple, so far as the rocks can 
be seen. Three varieties of rock occupy this area, granite, mica 
schist and calciferous clay slate. The precise boundaries of these 
formations it was difficult to ascertain, on account of an immense 
thickness of the unmodified drift deposits. 

The principal lakes explored by us west of Big, were Pleasant, 
Junior, Sysladobsis, Pocumpus, Wawbawsoos, and Witteguergua- 
gum or Grand lake. One of ttese is not delineated upon the State 
map, and the rest so incorrectly, that we should despair of making 
the details intelligible by mere references. These lakes are situ- 
ated at the corners of three counties, and being in a wild country 
it is not strange that their topography should be so little known. 
We had with us three different- plans of a portion of this district, 
and while no two agreed with each other, they were all equally 
remote from the truth. For the credit of the Washington county 
map, we will say that its delineations are essentially correct, 
while the others are very incorrect, and the maps issued since the 
Washington county one have not even copied the true topography, 
but have used some inferior authority. We have been compelled 
to make these comparative estimates of the different maps unwill- 
inglji l>ut necessarily that our readers can follow us. For the 
same reason particular specifications must be given hereafter. 
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In the town of Carroll in Penobscot county the principal roek is 
mica schist. It is the only rock seen upon the east and west road 
running through the town. At Mr. H. Gates' in the west part of the 
town is a very fine bed of dark bluish limestone, whose layers dip 
45 "" N. W. The bed is several rods wide and of unknown length* 
Mr. Oates manufactures from 100 to 300. barrels of quicklime 
annually out of this bed. It is capable of producing much more, 
and furnishes lime equal to the best. It can be produced cheaper 
here than at Bockland, and can successfully compete with that in 
the market hereabouts. Hints of other beds of limestone in Gar- 
roll reached us in both directions, particularly in the north-east. 
There is said to be a bed on the land of Mr. Ames. A similar 
bed also may be found on Mr. Coffin's land, near the centre of the 
town. These limestones correspond better to the beds in Azoic 
schists than with the Eolian limestone on Penobscot bay. 

The mica schist of Carroll extends uninterruptedly as far as Mus* 
quash lake in Topsfield, in an easterly direction. In the ^ast part 
of Carroll there is an anticlinal axis, the limestone being upon the 
western side. The south-east dip extends to Musquash lake, and 
into Tallmadge and the Indian township. The north-west dips 
occur at the saw-mill in Tallmadge, and about three miles from 
Princeton in th§ other township. These observations indicate the 
presence of a synclinal. 

A high range of mountains in the south part of Carroll is evi- 
dently granitic, and connects as a mountain range with the syenite 
on Musquash lake, and has been traced into New Brunswick ; and 
the provincial geological map carries this granitic belt entirely 
through the province to the Gulf of St. Lawrence. A large portion 
of the Western Schoodic region is granitic, forming a belt several 
times wider than it appears in Topsfield. We have evidence of 
the existence of granite on the north side of Pleasant lake, on Mill 
Privilege lake, Scragly lake, the third Chain lake in No. 4 Hant 
cock county, upon Stone island in the west part of Witteguergua- 
gum or Grand lake, and at the west end of West Musquash lake 
in Tallmadge. This gives us an elliptical granitic expansion of the 
gteai range, of fifteen miles long and ten miles wide. It probably 
extends to meet the ^anite of Greenfield, if not the range extend- 
ing through Dedham, Orland, etc., to Mount Desert. East of the 
granite the rock is mica schist all the way to Princeton. We saw 
such ledges on Wawbawsoos lake, and Mr. Eelley of Calais states 
that he has seen them on the upper Machias lakes. 
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We will say a word about the more western of those lakes which 
we visited. Pleasant lake lies in townships 6 and f of Washington 
county, bnt does not extend into Penobscot counly as the State 
Hap would indicate. High hills of granite are upon its north and 
east sides, and somewhat on the west. The entrance from the 
south is very rough, the road being filled with logs and fallen 
trees, besides its natural crookedness. The stream was too shallow 
to permit our canoes to float into the lake. Logs were common 
here four feet in diameter. Many large boulders of granite are 
scattered over the surface. 

Pleasant lake empties into Scragly lake by a iShoroughfare, so 
ealled because the streams connecting the different lakes in the 
Wild Lafnds are the only thoroughfares of travel between them. 
There is a remarkably deep hole in this stream at the head of navi* 
gation, said by the hunters to be bottomless. It is certainly twenty 
feet deep, which is remarkable considering the narrowness of the 
outlet. Between this hole and Scragly lake, about a mile, the 
banks are very low, and commonly marshy. Rainy brook at the 
south-east end of Scragly lake is entirely in a swamp, over a mile 
and a half in length. The • thoroughfare between Scragly and 
Heasant lakes connects their very extremities, contrary to its ap- 
pearance on maiiy maps. The general outline of Scragly is given 
best on the Penobscot County Map, but it should lie partly in No. 6. 
We ascended a short thoroughfare from the east part of Scragly to 
Shaw lake, and found no ledges but an immense number of boulders 
of granite and trap. This is a very pretty lake, but much smaller 
than Pleasant. It is not represented at all upon the State Map. 
There are many islands in Scragly and Junior lakes, and a few 
ledges of granite. 

Junior lake is connected by a short thoroughfare with Scragly, 
and it is six miles in length, and perhaps four miles wide. It is 
represented correctly upon no published map. Two small lakes 
are situated near its north end. Duck lake and MiQ Privilege lake, 
which are either omitted or not named upon the maps. No ledges 
occur either upon Junior lake or any of its small tributary lakes 
upon the north and west sides, of which there are five, which are 
Incorrectly located or else omitted upon all the maps. Nearer the 
south end of Junior lake the boulders become small and much 
water-worn, consisting of an interesting conglomerate, trap, schist 
and granite. Close by Junior stream they appear to be piled up 



iu a ri4ge, much like a rampart. Mag^xuficent veins snaj be deen 
upon any of these lakes. 

Upon Junior stream large boulders of granite oceupy the bed so 
much that it is difficult to manage a heavily loaded canoe among 
them. Two interesting boulders attracted our attention, as thej 
had been worn into the shape of an hour glass. We suppose the 
neck of the stone was worn most because the strongest currents 
chiefly exert their powers at that altitude. As is common to almost 
every thoroughfare, so here on Junior stream, the upper part is 
very stony with quick water, and the lower part with very deep 
water and marshy banks, insomuch that, chiefly sedges grew upon 
them ; while the surface of the water abounds in white and yellow 
water lilies and pond weed. At the mouth of the stream the land 
is a little higher, a coarse beach separating the thoroughfare from 
Grand Lake, in which we found boulders of metalliferous trap, py- 
rites, conglomerate, granite, clay slate and schists. 

The character of the shores of both expansions of Grand or Witr 
teguerguagum, Pocumpus and Sysladobsis lakes is uniform and 
may be described as a whole. The immediate shore is composed 
of angular blocks of granite, often of mammoth dimensions, with 
scarcely any soil over them. They are covered with moss, and the 
trees of the forest shoot down their roots among them with diflBU 
culty. The shores rise up gradually to hills and mountains, without 
a single qlearing to give evidence of civilization. But no ledges 
appear, although their fragments are so common. These boulders 
often lie in the lakes away from the shores, and may project above 
the surface. One such in Sysladobsis lake must weigh many hun- 
dred tons. Wh^re the summits of the boulders just come to the 
surface they render the navigation difficult. It is extremely rare 
to see any rock represented among the boulders upon these lakes, 
except the angular granitic fragments. Most of them are of the 
porphyritic variety. 

On Sysladobsis lake may be seen the finest views of any of the 
western Scfaoodic lakes. That part which lies in No. 5 is correctly 
represented upon the County map, showing the "Big island'' at 
the south end. That part of the lake which lies in No. 4 has a due 
north and south course, its northern extremity being only half a 
mile distant from Bottle lake. The Chain lakes in 4 and 5 are 
mostly small and swampy, except a single ledge of granite on the 
upper or third Chain lake, which is the largest of the three. 
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Leaving Sjsladobsis lake for the east, we come first to a long 
narrow lake five miles in len^h, and from one mile to one-fourth 
of a mile in width, called Pocumpus. This is given correctly tipon 
ihe County Map, but is not laid down at all upon the State Map, 
there being in its place an enormous body of water called Grand 
lake. Pocumpus has a north-west and south-east course like sev- 
eral other lakes and coves in the vicinity. Its shores are ragged 
but not ledgy. Prom its southern extremity we passed up a re- 
markably crooked thoroughfare to Wawbawsoos lake. We found 
a few ledges of mica schist and micaceous quartz rock with vertical 
strata, and having a north-easterly course, before arriving at the 
lake. The quartz rock lies to the west of the schist. Wawbaw- 
soos or " Machias'' lake is very shallow. Near the outlet there is 
on the shore a short ridge resembling a small horseback, though 
composed of much coarser materials. Several years ago we de- 
scribed similar ridges upon lakes in Vermont under the name of 
Lake Eamparts,' from their resemblance to the ramparts of fortifi- 
cations. This one is six feet high and wide, and not less than a 
quarter of a mile in length. Something similar was noticed at the 
foot of Junior lake. They are analogous to the sea walls frequently 
noticed upon the sea shore of Maine, and specially described in our 
last report. 

We explain the formation of the Lake ramparts in this way. 
They are formed by the ice of winter, and only in shallow ponds, 
or where the water is shallow near the shore, and the bottom is 
covered with boulders. The ice of the winter seems to inclose the 
stones with perhaps some of the gravel of the bottom, and from its 
well known property of expansion it would by freezing gradually 
force the rocky fragments towards the shore. In one year the pro- 
gress would be small ; but in each succeeding winter the work 
Would be resumed, until at length the fragments would be driven 
to the shore ; and as the level of the lake is commonly higher in 
the winter than in the summer, they might be crowded a consider- 
able distance beyond low water mark, and in the course of ages 
the accumulation might be very large. Thus the manner of their 
formation is like that suggested for the formation of the sea walls, 
except that ice is substituted for water. Farmers who build fences 
on the edge of a wide ditch often find them prostrated or bent over 
in the spring, probably for the same reason, that the expansion of 
the water in freezing has pushed them over. 
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A Band bar almost separates Pocumpus from the western irregu- 
lar expansion of Grand Lake, (See the County Map for the true 
delineation.) And the west shore of this part of Grand Lake is 
low and gravelly, contrary to the general rule. We turn around 
Coffin Point to enter the largest portion of Grand Lake, and we 
find upon the rocks here the remains of the coffin which was the 
reason for giving the name to the point. It was brought here 
many years ago for the body of a man who was drowned while 
warping a raft of logs, and left because it was too small. The 
death of this man was considered a judgment by his associates for 
his profanity, and the remains, of the coffin have made his memory 
vivid to a succeeding generation. 

Grand Lake, called Witteguerguagum, (a forehead,) by the In- 
dians, is the largest of the Western Schoodic Lakes, being ten miles 
long and four wide, but not uniformly of these* dimensions. Sev- 
eral deep coves make the shape very irregular. Numerous islands 
are found in the lake, upon one of which we found a ledge of 
granite — Stone's Island. No other portion of any shore was found 
interspersed with ledges, though everywhere rocky. . Quite high 
mountains appear at the end of Whitney or Deep Cove. * 

We made a short excursion up Ox Brook to Ox Brook Lake, 
and found boulders of a fine-grained granite and Devonian fossilifer- 
ous sandstone. No ledges were apparent. Ox Brook passes 
through an immense swamp filled with sphagnous plants and their 
concomitants. Loons and ducks abound in these lakes. Flocks 
of them were often seen ; and the notes of a loon were always the 
first sound heard in every lake visited. Immense numbers of white 
fish and togue are caught at the Pocumpus thoroughfare, while 
the Grand Lake stream is known to amateur piscators as the finest 
locality in our country to catch the Salmon Trout, (or Dwafed 
Salmon, according to eminent authorities,) in June and September. 
We saw white sea-gulls on these lakes during the prevalence of 
storms on the coast. 

There are two falls on Grand Lake stream, called respectively 
Big and Little. At the Dam the rock is an argillo-mica schist dip- 
ping 80^ S. 60^ E. At Big Falls the rock is less argillaceous, with 
layers of hard sandstone dipping 80** S. 20** E. Drift strias and 
grooves cross the stream and valley transversely here, with a 
course of S. 30*^ E. It is common also to see small and elegant 
curvatures in the strata, showing that these rocks have been sub- 
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jected to great pressure. At LitUe Falls the dip is north-weait^ly, 
BO that we have here a sjnclinal axis, the same with that i^Uuded 
to recentlj in the Indiaa Township, l^ear Mr. Gould's house on 
this carry the schists are a little calcareous, but not enough so to 
yield quick-lime. 

A few ledges of mica schist, with a nearly vertical dip, occur 
upon Big Lake, but there are none upon Long or Lewey's Lake. 
The land is much better than on Grand Lake, and several large 
clearings have been made, both upon the islands and main land, 
and have been cultivated for many years, yielding good crops. At 
the east end of Big Lake is an ludian village, not represented upon 
any of the maps, where about two hundred Indians of the Passa- 
maquoddy tribe reside. The Governor of the tribe, Louis Nep- 
tune, showed me crystals of quartz which were found in the Indian 
Township. 

It would be highly desirable that a road should be built from 
Princeton to Greenfield, a distance of nearly forty miles, in order 
to connect Calais and Bangor with each other partly by rail. This 
would make between fifty and sixty miles of turnpike road and 
thirty-five of railroad, instead of the hundred miles of stage road 
on the Air Line route ; so that the journey from Calais to Bangor, 
or the reverse, could easily be made in a single day, without the 
fatigue of an all-night's ride in a stage. A railroad would be still 
better. The easiest route would be to keep on the north side of 
Big Lake, crossing Grand Lake stream near Mr. Gould's house, 
passing south of Grand and Pocumpus Lakes, and cross Nickatou 
Lake where it is so very narrow. This would be comparatively a 
level roufe. A part of this route might be by water, from Gould's 
to Princeton, or from Pocumpus Lake to Princeton, by construct- 
ing a canal two and a half miles long, large enough to permit the 
passage of a small steamboat. This would rcfquire the building of 
a turnpike road between Greenfield and Pocumpus Lake only 
twenty-seven miles long. 

At the head of the Kennebasis river at the foot of Lewey's Lake 
are dikes of trap. Below the banks are alluvial mostly being 
capable of yielding good crops. Tomar stream, the eastern boun- 
dary of the Indian Township, is a beautiful creek, navigable for 
four miles above its mouth. About a mile above the St. Croix 
river may be seen ledges of mica schist, dipping 40'' north-west- 
erly. 



II. Geology of the St. Oboix and Ohepbditegk Rivers. 

Below Devil's Head in Calais, on the west bank of the St. 
Croix river, the rock is granite and syenite. Above this headland 
indurated slates appear, forming a very narrow border to the gran- 
itic 'Tocks, so narrow that it escaped our notice last year. This 
border extends, with a single interruption, to Milltown. It 
is never over a few rods in width. Near the lower steamboat 
wharf are two dikes of traps cutting through the slates or schists. 
More of the schists appear at Salmon Falls, but the last traces of 
them disappear at Milltown. The river runs through a gorge in 
this rock below and at the Mills. Beautiful specimens of pyrites 
were shown us which were said to have come from beneath the 
Union Bridge. If abundant, this deposit may be very valuable. 
. A band of syenite crosses the St. Croix above Milltown, showing 
itigelf for five miles along the river and railroad. At Baring station 
and on the summit level of the railroad in St. Stephens, N. B., the 
syenite is rendered beautiful by the occurrence of micaceous 
nodules. The nodules are black, but the stone is white. These 
nodules may at one time have been pebbles, and the agency that 
changed the sedimentary rock into syenite, may not have oper- 
ated long enct^gh to have obliterated the sedimentary character of 
the rock. The nodules are not as regular and handsome as the 
V so-called *' petrified butternuts" in the concretionary granite of 

northern Vermont. 

There is considerable syenite in the granite about Calais, and it 
is possible that an accurate knowledge of its distribution might 
assist greatly in determining the truth of the theory that these 
rocks were once sedimentary. If the various masses of syenite 
are disposed like stratified beds in the granite, the theory would 
be confirmed. The syenite seems to run into the granite like a 
spur or a bed, on the road east of the principally inhabited part of 
the city towards Vose lake. On Bog brook in Hardscrabble, in the 
same rock, is an immense mass of white quartz and chalcedony, in 
which specks of gold may be found. On the summit of Macwa- 
hoc mountain the granite rocks have been beautifully embossed by 
the drift agency, looking like a great number of large haycocks 
crowded together. It is not common to find so good an example 
of these embossed ledges in this part of the State. Small pieces 
of calcite have been found in the west part of Calais. Small piecea 
of gypsum have been picked up on the shore near the steamboat 
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wharf— whence it becomes a ma^r of donbt whetlier the gypsum 
was derived from the ledges or was imported. Oa the New Bruns- 
wick side of the St. Croij^, proceeding in a north-westerly direction', 
we saw syenite for the distance of two and a half miles beyond the 
Sit. Stephens bridge. Then mica schist succeeds. This we followed 
ipr six miles, where are large veins of auriferous quart? and plum- 
j^aginoua strata on Mr. Bolton's land. 

Very near a water station of Lewey's Island Railroad, in New 
3ranswick, the ifiica schist commences. At Sprague's falls the 
schists dip 45^ S. 30° E. Nearly a mile beyond on the railroad, 
the dip is from 40'' to W S. 65'' £. A number of rods further the 
dip is from 20'' to 80" S. E. This ledge is full of small contorted 
veins of auriferous quartz. Several small pieces of gold were 
found in this vicinity during our visits. Some of the strata con- 
tain pyrites, which has decomposed very much, so as to impart a 
reddish tint to the ledge. About five miles from the Prinoetoa 
line, estimating on the railroad track, ledges of a caloiferous cls^' 
■late occur. They are common all the way to the line, dipping 
60'' N. W. A single ledge near the line has a talcose aspect. 
Near the village of Princeton, this clay slate dips 60" N. W. Its 
decomposition must make fertile soil, as the limestone is very 
abundant, almost as much so as the slate itself. This formation is . 
not very extensive. We suppose it runs into New Brunswick^ 
and also some distance south-west from Princeton village. It 
does not extend north of the Kennebasis river. 

Near the Princeton line the railroad crosses a horseback, at least 
five miles long, and running south-westerly. It slopes considerably 
towards the river as it disappears in the woods, more rapidly than 
any other horseback we have seen. A mile nearer Princeton another 
horseback appears, of inferior proportions and somewhat imper- 
fect. Through the generosity of the Superintendent we were 
enabled to make these observations along the line of the railroad 
both by a special engine and the use of the regular trains. 

Between Sprague's falls and the mouth of the Kennebasis we 
did not travel on the river, but did so on the whole of the Cbeped- 
neck. Near the head of the St. Croix are large &lls, called tlie 
Qrand falls. There is an alluvial island with very good soil at the 
union of the three rivers, and upon it is located the dirtiest house 
that we have ever seen, both without and within. A short distance 
above this island are the Filing Pan rips, where the strata of miea 



flcbitt dip $0** N. W. Foe several miles there is a meadow oa 
both sides c^ the Ghepedneqk, J^ut narrow. Half a mile above the 
last rips are another set of rapids, the Tea-kettle rips. Four miles 
above the confluence are the Chepedneck falls, by which we wer^ 
obliged to carry our canoes and baggage. The schists are quit^ 
green here, with a very few veins of white quartz. They dip 
60^ N. 30*^ W. Upon Enoch brook are some extensive flats, called 
Catamount meadows, which are very productive. 

Clark's point is at the mouth of Millsberry brook. There are 
three farm houses in this vicinity, two of them on the New Brunsr 
wiok side. We had what is called " dead water," i. e., still, for 
five miles above Clark's point, and the banks are alluvial and fer- 
tile. Near King brook, (N. B.,) are two deserted farm houses. 
In the south edge of No. 1, R. 2, or the Dyer township, are green- 
ish mica schists precisely identical in appearance with the schists oa 
the upper part of the river St. John. It was this resemblance that 
first suggested to us the probability of the rocks on these rivers 
being identical in age with that on the St. John. These rocks dip 
76° N. 30° W.. There are wide meadows here. In this part of the 
township is an Indian village. Above the village are the Canose 
rips, where the water is very strong. In the dead water above, 
called Loon bay, are more farm houses. • Near the mouth of Little 
Sim Squash brook is the farm of the enterprising Mr. Keene, who 
has cultivated it for many years. A mile below Kcene's there is a 
change in the dip, to the south-east, so that we have here a syn- 
clinal axis. Above Keene's we pass over Hog island and Meetingr 
house rips, the latter named from the roof-like shape of the large 
gpranite boulders in the river. At the latter rapids are ledges of 
a calcareous ferruginous schist, perhaps a limestone, dipping 48^ 
N. W. It has a metaliferous aspect. 

We have noticed along this river and further west boulders of 
eenglomerate, which probably came from a Devonian formation to 
the north or northwest. Some appear like the red conglomerates 
of Woodstock, which' is probably of the age of the gypsiferoua 
rocks of the Tobique. Their position in the drift would indicate 
that they came from Maine ; and if so from some outlier not yat 
discovered. Below Big Sim Squash brook in No. I, R. 3, at the 
Tunnel rips the dip of the mica schist is about 30°, but irregular, N. 
20° W. Some of the strata are curved in the fiuihion of small an ti- 
clinals and are argillaceous. Large boulders of granite and coa- 
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glomerate are common here.^ Some of oar party had the pleasure 
of seeing a deer crossing the river here upon a log. Terraces are 
common along the St. Croix and Chepedneck rivers, bat rarelj 
over three in number . at any one place, and they are composed of 
gravel. At the mouth of Big Sim Squash there are two very pretty 
ones on the British side of the river. 

Two miles above Scott's brook the schists dip south-east. We 
are now upon the great bends in the river, which one would sup- 
pose to be indicative of vast meadows ; but it is not so. The land 
is not very high upon the banks, but the meandering course of the 
river winds among many ledges. At the west end of the first 
great bend of the river the rock is talco-naicaceous schist, dipping 
66* S. 20** E. ; as we enter Vanceboro' they dip 80® in the opposite 
direction. Little falls and Rocky rips, both very strong water, lie 
between Scott's brook and the south part of Vanceboro'. There 
are two miles distance of dead water with very wide flats adjacent. 
. which yield large quantities of hay to the lumbermen and the far- 
mers of the Lambert lake settlement in No. 1, R. 3, whose location 
will be sought for in vain upon the maps. This marshy land if cov- 
ered with water would make a large lake, and it is possible that it 
may have been formerly the bottom of a lake. An obstruction of 
a few feet at the Rocky rips would now turn it into a lake again. 
Above this dead water are the " One mile rips,'' and one mile still 
further, or three miles below Chepedneck lake dam are the £lbow 
rips. The rocks are mica schist the rest of the way to the dam. 
We were impeded in our course below the Corporation House by 
a 3am of logs a mile long, over which we found the work of carry- 
ing very tedious. This was an unlocked for obstacle, as the laws 
of the State require all such obstructions to be removed after a 
certain date in early summer. We found the dwarfed salmon again 
both at the foot of Chepedneck and of Grand lake above. The 
Corporation House at Chepedneck dam is an unusually fine edifice 
for such a locality. Three-fourths of a mile south-east from it, on 
the British side, are ledges of mica schist. Thus on the St. Croix 
and Chepedneck rivers the rock is uniformly mica schist above 
Sprague's falls. Over this distance are five axes, two synclinal 
and three anticlinal. The low land soils are invariably very good. 
That of the high lands may be compared with that between Bangor 
and Charleston. This section was explored the last week in Au- 
gust. 
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III. Gkologt of ths Eastern Sghoodic Beoiok. 

Immediately after leaving Chepedneck lake dam we travelled 
over Chepedneck, Orand and North lakes, which belong to the 
general appellation of Eastern Schoodic lakes, and form a part of 
the boundary between Maine and New Brunswick. But the lakes 
when taken separately are not named Schoodic, as will be seen 
upon the map. The lower one is Chepedneck and the upper (of 
the two large ones) is called Grand lake. These are the names by 
which the neighboring settlers know them. 

' Near Chepedneck dam we picked up a boulder of beautiful red 
jasper which must have been derived from some ledge in Northern 
Maine. We did not find a single ledge upon the whole western 
shore of Chepedneck lake, and had not time to examine the British 
shore. In this respect this lake is like Grand lake of the western 
Schoodic region. We suppose the greater part of the western 
shore of Chepedneck lake is occupied by granite. Immense boul- 
ders of this rock strew the shores every where and render the soil 
barren. A remarkable feature in the form of this lake is that the 
large coves on the British side are to the eye much larger than the 
principal lake, which bends greatly to the west. One who has not 
been informed of this feature, when travelling up this lake will 
surely wander out of his way two or three times. . The scenery is 
very fine here. We were much troubled by heavy storms and head 
winds while upon this lake. There are one or two houses at the 
south end of the American side, and far in the distance on tlfe 
British shore a few clearings may be seen. 

From Chepedneck we carried across to Mud lake, about ninety 
rods distance. This was much easier than to have followed up the 
thoroughfare. At the outlet of Mud lake the water falls over ledges 
of porphyritic granite very beautifully. There are no other ledges 
on Mud lake which is about two miles long. Passing through a 
thoroughfare of about a mile's length we are ushered into Grand 
lake, where we were permitted to see evidences of civilization 
again, in the distance. After a rather hasty examination of the 
lake we found no ledges upon it except some bold blufifs of white 
granite on the west shore, in the south-east part of Weston. There 
is a horseback upon the west shore of the lake in the south-east 
part of the town. The prevailing rock in Weston is mica schist, 
with some large masses of quartz rock. At the north end of Grand 
lake is the termination of the great horseback running up beyond 
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Houlton. At this end it gradually dies away id a swamp. ♦ The 
east sid^ of Grand lake is ttnderlaid hy granite. Upon the hill 
between Grand and North lakes may be se^ the. junction of the 
granite with a mica schist deposit, apparently of the sane a^ wil^ 
tiiat on the St. Croix river. On North lake high mouatains <Mf 
granite may be seen upon its southern and eastern sides. On the 
contrary the northern and western sides are low and fiat. We 
went up the Boundary branch a fe\^ miles, and found the country 
very low, but fertile. It is the commencement of the rich Aroa»- 
took country. One or two ledges of mica schist may be seen upon* 
it. Between North and Grand lakes we found several fossiliferovs 
boulders, probably of Lower Helderberg age, which must have 
been derived from some unknown belt of this rock in Mame, as we 
have never before seen anything precisely like it in the Siate. 

OenercU Bemarks. 

By comparing our results with those obtained by others in New 
Brunswick, we may learn somewhat respecting the continuance of 
our rocks in the province. And first, we would say that the great 
belt of granite described by us as extending from Jonesport and 
Addison to Calais, is almost entirely ciit off by the St. Croix river. 
It breaks out again in Charlotte county, N. B., and extends, with 
a single interruption, to the river St. John, at the boundary be*- 
tween King and Queen counties. Second, the great belt of mioa 
schist noticed at Columbia last year, undoubtedly connects with 
that on the St. Croix and Chepedneck rivers, and has been traced 
through New Brunswick in a north-easterly direction, nearly to 
the Bay of Chaleur, where it is covered up by red sandstone. A 
epur of it follows the granite last spoken of beyond the river St. 
John. It probably underlies a great portion of the New 3rans- 
wick coal field. 

Third, the granite which we have traced from the third Chun 
lake through the eastern Schoodic region, (and have suggested 
may connect with the granite running down to Mt. Desert,) has 
been traced through the province to the Bay of Chaleur, parallel to 
the belt of mica schist upon fts south-east side. If this range com- 
mences at the islands off Penobscot bay, then we shall have here a 
belt of granite two hundred and ninety miles long and from two 
to twenty-two miles wide. Fourth, the mica schist is repeated oa 
the north-west side of this long granite belt, and is even longer. 




Im Maine^ in an essentiall j unaltered form, it extends to the Saoa 
river ; and in the province it extends quite to the Bay of Ghaleur, a 
total distance of three hundred and serenty miles; its width varying 
fr<Mii nine to forty miles. It would not he strange if the nam« 
Gamhrifem which was applied to hoth these belts of mica schist ia 
New Brunswick many years ago, and is now generally discard«d^ 
should ultimately prove to be their correct appellation. In this 
oonnection it is certainly an interesting fact that a long ridge oi 
granite should lie between these two long belts of .mica schist. 

Fifth. Last year, when descending the river St. John, we noticed 
a narrow outlier of red conglomerate upon its banks, several railei 
above Woodstock. We noticed a similar deposit this year near 
the Furnace of the Woodstock Charcoal Iron Company, which ii 
probably the same deposit, as those outliers are only ten 
distant. In Fig. 4? Fio 47. 

we give a sketoh 
q( the relations of 
this conglomerate 
to the underlying 
arjl^illo ~ micaceous Section in 'Woodstock. 

schists. At the east end of the section runs the river St. Jotm. 
Upon its bank is the Furnace, represented by a small house on a 
pile of rubbish. Passing over a level tract we presently come to a 
few small hillocks, which are composed of red conglomerate, di^ 
ping from 45° to 50° a little north of west. Further west we see 
a bill where a section has been exposed by digging into its side* 
and we distinctly see the conglomerate resting upon highly in- 
clined strata of clay slate«alternating with thin beds of limestoi«9. 
It is still more slaty as we go west. The strike of the two rodcs 
varies certainly thirty degrees. Here then we have an example ef 
one formation overlying another unconformably, and both dip 
essentially in the same direction. The positions of these rocks is 
not merely theoretical, it is an actuality, ascertained with pick and 
shovel. We introduce the figure to illustrate the geology of other 
parts of New England, where similar sections have been by some 
supposed to exist and by others denied. Another interesting fad 
of a general nature illustrated by this section is, the difference ot 
the dip of the strata in eastern Maine and New Brunswick and 
western New England. Here the dip is very common to the west 
and north-wiest ; there the dip is almost universally to the east and 
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■onth-^ast, and that where sectioDB similar to Fig. 4t have been 
supposed to eiist. This oatlier of conglomerate has been traced 
about a quarter of a mile south-east from the Furnace. It is not 
over an eighth of a mile in width in Woodstock. Nor were finer 
layers discovered here like those at the Ferry containing^e im> 
pressions of rain drops. 

In the south part of Woodstock we examined some strings of 
•opper ore, situated in a syenitic calcareous rock. They were 
formerly mined, and hence had made some noise in the world. 
SThe common rock in the vicinity is a micaceous quartzite traversed 
1^ dikes — ^probably of this syenitic rock. These strings are all 
perpendicular, but none were .over half an inch in width. The ore 
k copper pyrites, and beautiful hand specimens might be obtained 
kere. The mode in which the ore occurs here indicates the man- 
ner in which it would be most apt to occur in the adjoining parts 
of Maine. It would appear in a light grey granite-looking rock, 
which is a common looking rock, and hence not so apt to be 
noticed. 

In passing down to Frederickton we had a fine opportunity to 
see the geology of the route, for ledges are .very common on the 
banks of the river St. John. Five different ranges of rock are 
passed over between Woodstock and Frederickton ; first, the mica 
schist ; second, granite ; third, mica schist again ; fourth, red 
Devonian sandstone ; and fifth, the coal measures. The geology 
of this province is exceedingly interesting, and the pecuniary bene- 
fits that would result from a scientific survey of its territory, 
would much more than repay all the outlay from the public treas- 
ury. There are very few States or pvovinces on our continent 
which give such promise of undeveloped mineral wealth as New 
Brunswick. We trust her authorities will regard the true inter- 
ests committed to their charge and seek to develop their resources. 



Note. — The following report of Mr. Goodale, relating to the 
Botanical and Agricultural character of the western Schoodic 
region, is inserted after the geological and geographical descrip- 
tion of the same district, contrary to our usual order — owing to 
delay in receiving the manuscript. C. H. H. 
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Bbconkoisakgb of the Schoodio Yallet. 

To EzsKiEL Holmes, M, D,, Naturalist to the 

Scientific Survey of Maine : 

Sir : — You will remember that when our parties reached Wood- 
litock, N. B., in 1861, after having examined portions of the 
Penobscot and St. John rivers, it was proposed that Mr. Hitch- 
cock, vnth an assistant, continue down towards Eel river, and 
thence come to the eastern Schoodic lakes. These plans, which 
were admirably arranged, were completely frustrated by a con- 
tinuance of stormy weather, and the sudden illness of one of the 
party. Therefore it became necessary to reserve the examination 
of the south-eastern portion of Maine, till the ensuing season. 

After various divisions of our corps had visited, in succession, 
Somerset, Aroostook and Enox counties, during tihe summer of 
the present year, 1862, Mr. Hitchcock desired me to meet him at 
Calais on the 6th of August, for the purpose of assisting in an ex- 
amination of the valley of the St. Croix, or Schoodic, river. Mr, 
H. arrived in Calais August iTth, and commenced immediately a 
general survey of the western shore of the river between that city 
and the town of Princeton. In this and many other portions of 
our tour, we received very much assistance from Wm. W. Sawyer, 
Esq., Superintendent of the Calais and Lewey's Island Railroad. 
Through his kindness we were enabled to make a minute and 
somewhat protracted survey of the country lying along the line of 
rail, and were oflTered every facility for free transportation of our 
party and their baggage, over the railroad.- His politeness was 
sincerely appreciated by us, and deserves this public acknowl- 
edgement. 

There are two branches of the Schoodic river, one coming from 
the chain of lakes lying to the west, and the other irom the north. 
Each of these branches were to be examined by us, and we chose 
the western for exploration first, because such a course would har- 
monize better with subsequent plans. Accordingly we arrived at 
Princeton, on Lewey's lake, on the 14th of August. Princeton, the 
western terminus of the *' Calais and Lewey's Island Railroad,'' is 
an enterprising village, in which the main business is lumbering 
and the shingle trade. It is quite advantageously situated upon 
the eastern shore of a small lake named for one of the Passama- 
quoddy tribe of Indians. The fall at the outlet of the lake is such 
as to affoM fair water privileges to several mills, without interfer- 
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iDg with river driving itt the Mpting. Lewey's lal^ is the most 
south-easteriy of the Schoodic chaia of lakes, and was, la aU rs- 
apects, the moat eligible poiot from which we could commence our 
tour. The party was made up of G. H. Hitchcock, the State Ge- 
ologist, J. Henry Robbins of Calais, and the present writer ; with 
two guides, Benj. D. Wyatt of Princeton, and S. Wallace Hay- 
cock of Milltown. These guides, acting as boatmen, accom- 
panied us during the entire tour, and were, in every respect, 
deserving of the highest praise as skillful, willing and gentlemanly 
assistants. 

Since we should be obliged to retrace our steps over the western 
lakes after we had reached the one called Sysladobsis, we ad- 
opted the plan of examining one side of the lakes or river, on our 
ascent, reserving the other till our return. This enabled us to 
make more extended observations than we should otherwise have 
been permitted to do. 

The voyage across Big lake was accomplished in a miniature 
steamer, belonging to Mr. Wm. W. Sawyer of Calais. He kindly 
placed it our disposal, and by its aid we hoped that we could 
examine certain portions of Big lake with more ease than in our 
canoes. Various circumstances combined to prevent our taking 
advantage of this assistance, except in transporting our baggage 
from Lewey's lake to Grand Lake stream. 

Premising, then, that a part of our western tour was accom- 
plished in this tiny steamer, and the remainder in birches, it will 
be necessary to commence the Botanical and Agricultural Report 
by a brief description of the land around Lewey's lake. 

Upon the northern side we have, mostly, swampy land, covered 
by a thick growth of small Juniper, (Larix Americana,) and, back 
of this, a scattered forest of slowly growing Pines. The soil, from 
the lake north through Indian township, as far as the Waite plan- 
tation, is mostly made up of disintegrated mica schist, and belted 
with granite. Under the mc st favorable circumstances, such as 
well drained drift-hills and sunny valleys, we find some fair farming 
land. Very much of the territory is rocky, having exposures of 
compact schists and slate which might serve to discourage any 
farmer. It is, on the whole, better fitted for a timber region than 
for agriculture, and it is stated that the first growth of pine, and 
saplings generally, was excellent, but subsequently fires havd kept 
down the pines to a. size about that of the average of trees in sim- 
ilar districts in Washington county. 
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' Lewey's lake jls four or fit^e miles in circumferea^e, perhaps a 
little le»8, and is connected by a short rocky thoroughfare, witk 
two BtaeAi lakes, called " Long'' and " Hound," or, in the Indian 
tongue, Pstbekis and Pstquokmua, which are pronotrneed witli a 
kind * of indistinct, gutteral eough. At the point which diiides 
ene of ^ese latter bodies of water fifom Big lake, there is an li^ 
^iasi village of two hundred inhabitants and eighteen houses, or 
hereabouts. Seldom are more than half the people at home, ^he 
settlement is called " Peter Denny's Point." The Indians have a 
small Catholic church, siAiilar to the one at Oldtown, a ine, new 
sckool^honse capable of seating twice as many children as there 
are in town, aad a capacious town hall where dances and weddings 
are conducted. I have been thus particular in noticing this abo- 
riginal settlement because it is omitted from Chase's new mi^ of 
Maino. There are lew points of interest along the northern sbotn 
of Big lake. A little way up the lake is a flourishing fara^, which 
confirms what I have previously said, viz : that under a favorable 
combination of circumstances fair farms can be made in this dis- 
trict. The distance from Grand Lake stream, which is the head of 
Big lake, to Princeton, is variously estimated at a dozen miles and 
more, the steamer performing the trip in a little less than three 
hours, with maxij stops for examination of the shores. So that 
the short journey from Calais to the fine salmon trout fishing on 
Grand Lake stream, can now be accomplished as easily as any trip 
of equal distance in more thickly settled districts of the country. 
The land around the head of Big lake is covered with pine of fair 
growth, except near the water, where the pine gives way to 
small hardwood, such as Acer rubrum, usually called ** whUe ma- 
ple," notwithstanding the Latin specific name; Populus tremu*- 
ioides and P. grandidentata or Aspen and Toothed Poplar. The 
water vegetation is remarkable. The shallow waters along the 
shores are filled with a large growth of Scirpus palustris or Bull*" 
rush. Very many square rods at the mouth of Grand Lake stream 
are covered with magnifi'^ent Bpecimj&ns of this imposing rush, and 
a stranger would find it difficult to paddle a canoe in the stream at 
this point, sb completely is the mouth blockaded by these iMc\. 
stalks. 

Several undetermined species of Alged and various other water 
plants are plentiful at the steamboat-landing. Saguittaria vaHa» 
bilis, Eng,, including two strongly marked varieties, S. het#ro<. 
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phylla, Pursh., or a form nearly akin to it, also occurs here. Grow- 
ing with the Scirpus is the '' Bayonet Juncus/' everywhere com- 
mon around these lakes. The species, as noticed in Dr. Oray's 
Manual, is not accredited to any localities north of Tewksbury and 
Plymouth, Mass., but I have collected good specimens in latitude 
46°-40', and have found it fringing the shores of every large lake 
in eastern Maine. In many of my specimens the bayonet leaf is 
shatter than the diffuse parricle, in others the leaf is much above 
the middle of the culm, and still is shorter than the remainder of 
the stalk. But they obviously belong to one species, for, with 
all these differences, these military rushes are not so widely dis- 
tinct, as we see that many individuals are in the same army. 

Grand lake stream which connects Grand lake with the one just 
noticed, is three miles in length, and has a broken and troubled 
course among granite boulders and over slaty ledges. In the 
water of this stream are found multitudes of the well-known 
"Salmon trout,'' noticed in the report upon the Fishes of Maine. 
This dwarfed salmon has strong and quick fins which give the fish 
great celerity of^ movement. The tail is disproportionately large, 
and, of course, aids very much in giving the fish power to stem the 
strongest currents. The species is an exceedingly interesting one, 
and deserves more study and attention than has yet been paid to 
it. Its singular confinement to restricted localities — ^its likeness 
to, and its difference from, the Salmon of the Penobscot — the pecu- 
liar parasite infesting the scales, (very similar to the Galigus fig- 
ured in Sill. Jour. 1st series, '70, by Dr. Dana,) all combine to make 
the study one of much interest to Naturalists. 

At or near the mouth of Grand lake stream there is a stock-farm 
kept by Mr. Gould. Some of the land on the southerly side of the 
stream produces good hay in abundance, being, for the most part, 
alluvial soil. By the aid of Mr. Gould and his team we carried 
our luggage over the rocky road along the side of the stream. The 
dam at the outlet of Grand lake is capable of resisting a great head 
of water and is kept in good repair. The sand and gravel plains 
over a part of the road from Mr. Gould's to the outlet, furnish a 
good illustration of the open-plain vegetation of eastern Maine. 
There is almost a total absence of Ferns, no one except the ever- 
present "Brake," Pteris aquilina, attracting my attention. Occa- 
sionally, on similar plains,, one meets with Botrychium liinarioides 
and its perplexing varieties, but such ferns are rare. Gomptonia 
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asplenifolia, (Sweet Fern,) Rubus triflonis, Yaccinium Canadecse, 
and dwarfed pines with straggling Junipers, (Juniperus communis) 
cover the ground. Such is the appearance of a grazing field in 
which the cattle have not kept the shrubs down. Where grass is 
allowed to grow unmolested on such plains, we shall find it made 
up of depauperate specimens of Festuca ovina, Poa amura, Poa 
pratensis, Danthonia spicata, and occasional tufts of Phleum pra- 
tense. Nearer the water's edge, we have generally found, in addi- 
tion to these enumerated, Juncus bufonius, Alopecurus geniculatus 
and Juncus effusus. In short, there is little to distinguish such a 
plain from an exhausted meadow in western Maine or Massachu-. 
setts. 

The southern shore of Grand lake was next examined. The 
water in the. lake is deep and very clear, enabling one to see the 
bottom at a great depth. The sand and mud of the bottom is made 
up, in great part, of disintegrated granite, and consequently pre- 
sents the characteristic clayey stickiness of such earth. In the 
mud along the shore there is an abundance of the common Bay- 
onet-rush and Juncus acuminatus. The shores are, in many 
places, very slightly shelving, so that these rushes extend, in 
their growth, a considerable distance into the lake. The vegeta- 
tion of the territory along the southern border of the lake may be 
sai4 to consist of average pines which had been well culled by the 
lumbermen, and a considerable sprinkling of maples and beeches. 
This is especially true of Farm point, so called, where the "hard- 
wood" growth is quite noticeable. 

Farm cove, on the southern side of Grand lake, is quite an ex- 
tensive bay opening to the north-west, and filled with many islands. 
One of these islands at the mouth of the cove may be taken as a 
specimen of all the smaller islands in the western Schoodic lakes. 
It tras banked up with boulders of coarse granite but little at- 
trited, on all sides, and covered by a grgwth of scraggly pines, 
maples, beeches and birches. The larger islands are more like the 
main land, and support a good growth of sapling pine, thickly 
interspersed with hardwood. 

The last point around which we passed in Grand lake, was one 
of considerable interest from a fragment of a lumberman's history 
connected with it. Upon the extreme point, and in full view of 
those approaching from the north, is a weather-beaten coffin of 
which little more than the form is preserved. It was brought up 
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from the settlene&ts to cootain, for interment, tbe body of » riroF- 
driver drowned in the lake. The story of his death, as told by a 
gnide, gives additional interest to the melancholy spot. 

Rounding this " GofBn point'' we had but a short distance to 
pass over before reaching the strait connecting Grand lake with 
Pocampus or '' Compass/' as it is generally abreviated by lumber- 
men. The maps from which tl.e new State map was compiled 
were entirely erroneous as regards this portion of the lake. A 
more correct one, and yet open to some criticism, is the map of 
Washington county, by Lee & Marsh. It is difficult to see why 
this part of our State has been topographically neglected. Very 
many lumbermen and lumber owners of Calais and, Baring have 
more correct plans than any others we have had the pleasure of 
examining. 

The thoroughiare between Grand lake and Pocumpus lake, is 
not more than a few rods in length. The current is quite slight, 
(in August,) and yet enough to completely change the character of 
the pond-weeds growing in the still water. Potamogeton lucens, 
Xr., with ovate leaves floating on the water and making it P. lucens, 
L, var fluitans, was quite abundant in the almost stagnant water 
of Pocumpus. But in the current of the thoroughfare it became 
sabroersed and agrees with P. obrutus, Wood, convincing me that 
Dr. Gray is right in referring the latter plant to P. lucens L. var. 
I hope to place the plants in the hands of Prof. Tuckerman, who 
formerly published a monograph upon the genus, and who has 
studied tliem more protractedly in the fresh state, than any other 
botanist in America. 

The lake thus called variously " PocumpUs," '' Pocumsus," and 
^'Compass,'' is an extensive body of water, oblong in shape, its 
greatest length lying in a north-west and a south-east direction. 
It is a lake of much beauty, but does not possess much interest 
either for the Geologist or Botanist. The banks, as in the other 
lakes, are mostly walled with granitic boulders, while the white 
and whitish yellow sand comes well up to the very base of the 
wall. The woods are mainly pine, with hard-grow^ intermixed. 
It was our conclusion, as we examined the soil in this vicinity, 
that several good farms could be cleared and rendered productive 
around the lake. Our party also ascended the stream coming from 
Woboosoes, a lake lying off to the south. This lake has a dam 
^ the oudet, bat does not seem capable of high flowage even if the 
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tambwr on ike ehetres elM^^uM warra&t the expense. lCa»y logs of 

c<Hiaidei!able size were decaying near the outlet, having lain in the 
mnd, apparently, for several seasone. Around the dam the ordi- 
nary herbs attained a good size, indicating alluvial fertility. Bn^ 
the land at a little distance from the lake is exceedingly rocky and 
ledgy. Gladium mariscoides, Torr., ('* Twig rush,") grew plenti- 
fally along the shore in the soft clay and sand, whereas it usually 
baa been found, in Maine, in Sphagnous swamps. The distance 
from the head of Woboosoos to waters flowing into the Machias, 
is very short. 

From Wobeosoos we returned to Poeompus, and commenced to 
ascend the arm leading to Sysladobsis lake. In this narrow river* 
like arm the water is very deep, or at least so deep as to afford 
a great contrast to that which we had just left. Much of the shore 
is lined with water lilies, everywhere floating with Nuphar advena 
and Kalmiana. 

Sysladobsis lake we reached by a short carry. This lake is ai 
once recognized by the long island, by no means well represeirted 
on the map, parallel to the eastern shore. There was the same 
appearance of a good pine country all around the lake, as of that 
we had last been examining. During this day we made a greater 
distance in our birches than on any day previous, having twice 
measured Pocumpus and sailed on both ^ides of Sysladobsis. 

The water being so low as to forbid our exploration of the Chain 
lakes lying off to the west, and the smaller lake at the north, we 
commenced to return. We arrived at the "Dobsy'' carry at ten 
o'clock A. M., on the l^h of August. As I shall not have occa- 
sion to allude to this l^e again at present, it will be well to give a 
brief account of its topographical and physical characteristics. It is 
a long, twice^urved lake, extending through the length of a whole 
township, and receiving water from the north-eastern, northern and 
western tributaries. From the north-^east there empties into it a 
small stream- supplied by a pond of very trifling si^e ; on the north 
it is augmented by water from ''Second Dobsy" or Sysladobsis^ 
which is the most western lake of this long chain ; on the west it 
receives a stream from the Ghain lakes, which are of small size, in 
township 4 in the 1st range. There are two large islands in the 
BOQthern part of the lake, each of which are covered by fair pinee. 
The lake is of greater depth than Pocumpus, and of larger size. 
From a brief examination of the shores in one portion of the lake 
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we were convinced that a good lumber farm conid be cleared if 
necessary, and it might form a nncleus for qnite a settlement, bnt 
it is our unbiased opinion that there is so much good land to be 
obtained nearer remunerative markets that it hardly seems worth 
while to spend labor in felling and clearing here. This portion of 
Washington county is much better adapted for purposes of lum- 
bering than for agricultural interests, and good pine is better than 
half-ripened corn. In again looking at Pocumpus we have only 
to say, that it is also fitted for lumbering. 

We next proceeded to examine a series of lakes lying off to the 
north of Grand lake. We first reached Junior lake, a beautiful 
body of water connected by a pretty short but rocky thoroughfare 
with the lake last noticed. There was the same wall-like look of 
the shores, the same pine-covered points and long reaches and 
islands. Beyond the islands are seen what could not be seen on 
the shores of the two lakes just left — houses and farms. Passing 
a very singular line of islands, incorrectly represented on all the 
maps, we approached the northern shore of the lake. A range of 
granite hills extended fDr many miles along a line parallel to the 
northern shore, and upon the slopes of these hills there was to be 
seen, here and there, a farm of considerable size. 

Leaving our birches in a stream on the north-eastern portion of 
the lake we walked along the bank for a mile, or perhaps less, 
arriving at a small body of water apparently quite shoal. The 
bayonet rush extended for some distance into the water, every- 
where tinging the shores with its color. This sheet of water is 
called "Duck pond,'' and has quite a stock-growing settlement on 
its northern shore. It is a few miles from the road extending 
from Topsfield and Lee. 

Upon the point at the mouth of Buck pond stream is sand of 
surprising whiteness, much resembling the sand- of the sea-shore. 
It comes from the decomposing granite of which the hills are 
made, the granite being remarkably free from hornblende or mica. 
In fact the blanched, weathered appearance of exposure of this 
rock, and of the soil which is formed from it, is noticeable at a 
great distance. While camping among the abundant and pertina- 
ceous musquitoes of this shore, we heard the familiar lowing of 
cattle in a direction where our maps gave us no indication of any 
settlement. A protracted search, late into a dark evening, failed 
to discover any houses, or obtain any answer to our anxious 
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lioUoaB, even while we could distinguish human voices at an appa- 
rent distance of half a mile. In the morning we learned, upon 
further search, that a pond of considerable size stretched between 
us and a little colony of five houses and flourishing farms. Neither 
were the houses or the lake and stream represented upon our 
largest map. This little settlement, thus shut out from the world, 
consists of the farms of Messrs. McLaughlin, Robinson and Moore, 
with one or two others, and is called " Mill Privilege." The soil 
has a true granitic character, and yet is of such a friable nature 
that the yield of grass is abundant. In the town of Carroll, a few 
miles from this settlement, it was my privilege to examine some- 
what hastily the well-conducted farm of Ezekiel Brown. The soil 
did not differ materially from that at Mill Privilege, and Mr. Brown 
was obtaining fine crops from his well-tilled farm. There are indi- 
cations of more or less crystalline limestone through this section.. 
It crops out, as noticed by the geologist, in Carroll, and probabfy 
aids in giving increased fertility to the soil. In concluding this 
notice of the section which may be called South Carroll, I would 
say; . that there appears to be in it much available, productive 
farming land. Considerable of the timber is of good quality, but 
much of the kind has been swept by fire. Pursuing our journey, 
we arrived at a lake of irregular shape, situated on the east of 
Junior lake, and in many respects resembling it. We examined, 
in the vicinity of this lake, two other smaller ones, each reached 
by a devious path through tangled second-growth and fallen trees. 
One of these was Pleasant lake, so called, and it is rightly named. 
We had before seen it from the east, when Mr. Hitchcock and his 
assistant searched with Mr. Bailey for the native copper on the 
shores of the lake. It has high granitic banks upon the north and 
east. The ledges on the eastern shore assume very fantastic forms, 
such as extended shelves, making long and open-mouthed caves of 
granite. In one of these caves, or rather under one of these im- 
mense roofs, we found several fungi of much interest which wHI 
be hereafter noticed. But with the exception of these and some 
other Cryptogamiffi we saw little worth noticing as regards the 
Flora of the district. The extended exposures of hornblende gran- 
ite (syenite) forbid our speaking of the eastern and northern shores 
of Pleasant lake as eligible farming land. The other lake referred 
to, was much like the one just described, only it had very large 
timber on some parts of the shore and lodged at the outlet. In 
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fthort, file covntry exlenduip ftoaii thi» lake to Mr. OouM's hrm mi 
Grand lake etreatn mast be considered timber land instead of Arm- 
ing land. 

The water in tiiese lakes, not excepting^ Grand lake, was filled 
with minute particles, mnch resembling some of the canfeme, 
which proved to be a Protococcns. The water, drawn from a con- 
siderable depth, was also fonnd to contain them, and they did not 
appear to be more abundant in one part of the lake than in anothei*. 

Having returned to Junior lake stream, we dined on the point 
of land extending out into Grand lake; and while here, found 
among the boulders on the shore, a mass of Bi Sulphide of Iran of 
great compactness, and weighing several ounces. It is our opin- 
ion that the many Indian traditions, and the stories of early set- 
tlers, in regard to great metallic wealth among the hills around 
the lakes, are referable to the discovery of pieces of Pyrites similar 
to the one just spoken of. That there may be, and probably is, 
some iron and copper scattered through the granite, is not difficult 
to believe, but the many circumstances which must conspire to 
make a mine of either of these metals profitable will be noticed in 
tiie chemical report. 

At the mouth of Ox brook, a small stream entering Grand lake not 
far distant from the point just referred to, and into what is called 
Whitney cove, we commenced an overland tour in search of " Ox 
brook lake.'' Ilie vegetation around the lake was unmarked from 
any noticed before in the vicinity of similar bodies of water. In 
a swamp of large extent which we passed over in approaching the 
lake, I found a Juncus, sublbequently, referred with specimens from 
another locality, to the rare Juncus Stygius, L. 

The rest of our journey back to Grand lake stream was soon 
accomplished. 

Upon the following day we passed down Big lake, examining 
the shore untouched as we ascended the chain. I cannot resist 
the conviction that there is some excellent farming land lying along 
some parts of the southern shore of Big lake, and there is needed 
only the encouragement of fair roads to have such clearings under- 
taken by good settlers. 

We reached the towti of Princeton late in the evening of 22d 
August. 

The continuation of the survey of the western branch was 
resumed on the 2Tth, the intervening time being occupied by ex- 



plorations in and about Bailey ville and Calais. The rivfer below 
Princeton, as far as its junction with the east branch, falls gently, 
having only two sets of rapids with the name oC'nps.'' At the 
Tomah stream where the water is " dead" the vegetation was no- 
ticeable on account of its luxuriance. The meadow hay in certaffl 
localities along this pnirt of the river was principally made up of 
* Phleum pratense and Calamagrostis Canadensis. 

At 3 P. M. we arrived at Young's island which marks the con- 
fluence of the two branches of the Schoi»dic river. Having reached 
the terminus of our t«»ur on the westeni river and its lake expan^ 
sions, it now becomes necessary to take a brief resume of the re- 
sults attained by a topogniphical and botanical stiidy of the waters. 
The western river extends, from the source* of its remotest tribu- 
tary to the eastern braiich a distance of — townships or approxi- 
mately — mi es. It drains portions uf twenty townships lying in a 
general east and west direction. The greater part of the course of 
the river is south-easterly, but pursues a north-easterly directioQ 
in the last portion of the way. The larger portion of the town- 
ships drained by the western river is average timber land with the 
usual proportion of inaccessible lumber and haickmetao swamps. 
The remainder of the territory may be called fair farming* land, 
especially so much of it as borders upon Mill Privilege in Carroll, 
aKso the lower part of Six iti the firr*t range, that around sections of 
Big lake and along the remainder of the river as far as " Yottng's." 
In conclusion, the whole "water-shed*' of this branch of the 
river inclines to south-east by ea»t, S. 80" E. 

I have the honor to be, sir, your obedient servant, 

0. L. QOODALE. 

C. GEOLOGY OF THE MOUE NORTHERN AND UNSET- 
TLED POKJIONS OF THE STATE. 

Treating this topic very briefly, on account of the want of 
space, we will first Hp<»}i'< of the geology und country watered by 
the large lak€»s on the upper Androscoggin ; secondly, a very few 
notes respt'Cting Moosehead lake; thirdly, the region of the west 
branch of the Penoi>scot and the upper St. John; fourthly, the 
Alleguash lakes; and lastly, Dr. Holmes will give an account of 
his observations in .Aroostook county the past season. These 
brief accounts are all fragmentary, often supplementary to last 
year'a researches. 
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I. OSOLOOT or THlB UpPER ANDB08C(HaOIN WaTBBS. 

Onr examination of this region was only preliminary to a more 
careful exploration. This part of the State was visited late in the 
season, and want of time in part prevented much examination. 
The lakes passed over are Rangely, Gupsnptic, Mooseluckmagun- 
tic, Mollychunkemunk and Welokenebacook. 

The rock between Phillips and Long pond in Sandy River plan- 
tation, is a primitive looking mica schist, standing on its edges. 
It changes very suddenly at the north-east comer of Long pond 
to a micaceous schist of Paleozoic aspect, dipping about 35° south- 
easterly. Ledges of this newer rock were seen all the way to 
Kangoly lake. It is worthy of remark that this newer rock is 
upon the west side of a great range of mic.a schist and granite, of 
which mount Saddleback is a part. We suspect it to form a part 
of an important basin, to which belongs the great belt of Oriskany 
sandstone described last year, and also the newly discovered foa- 
siliferous belt in the north part of New Hampshire. It is a no- 
ticeable fact in this connection, that the strike of these schistose 
rocks in the north-west part of the plantation is 180° different; or 
in other words, the strike of the newer rocks would carry them 
directly across the older rocks of Saddleback. 

Passing up S.addleback stream — the small brook crossing the 
road at Indian Rock Hotel in the north-west part of Sandy River 
plantation — the rock is evidently an altered sandstone, and a large 
number of pebbles of various sizes are present. The rock is a little 
argillaceous, and dips 45° southerly, apparently underlying the 
rocks at Long pond. The planes of cleavage are nearly perpen- 
dicular ; it being unusually easy to distinguish them here from the* 
strata ; for the latter appear like successive ribbons of different 
shades of color on the sides of the ledges, and upon the surface of 
some of the layers are ripple marks. It is rare to find more sat- 
isfactory distinctions between these two sets of planes. Further- 
more, these rippFe marks are Hght side up — that is, they have not 
been overturned, and consequently they prove that the strata con- 
taining them have never been overturned. It may be of great im- 
portance, by and by, to know this fact. Horizontal jointed planes 
are also present in the ledges on this brook. All these phenomena 
are exhibited within a short distance of the hotel in a narrow gorge. 

Passing northerly we find a coarse conglomerate very abundant, 
whose dip is greater than that of the adjoining schists, being sue- 
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cessively 75^ N. 10« W., 90^ and YS*' 8. W B. Maoy of the 
pebbles are distorted in some way, as they are very apt to be in 
disturbed localities. The pebbles are composed of granite, a schis- 
tose rock, sandstone and hyaline quartz. All kinds of them in 
certain layers are flattened, elongated, and sometimes indented, just 
* as if all them had been somewhat plastic ; and when the strata 
*. were elevated by the great plicating ie^ency, these layers of peb- 
bles, on account of their yielding nature, were compressed into a 
smaller bulk than before, the different fragmentfi altering their 
shapes so as to be accommodated to all the crevices of the mass. 
Even the granite pebbles have been distorted here, which is not 
common elsewhere ; they appearing the most unyielding. These 
pebbles are commonly flattened in the direction of the dip, show- 
ing the force to have been a pressure simply, without the tension 
of curvature which seems to have elongated pebbles elsewhere in 
the direction of the strike. 

Last year we called attention to this subject so fully that we will 
add nothing now, (See page US, et seq., where Is a sketch of elon- 
gated pebbles.) It is a new subject in geology upon which but 
few geologists have yet given their opinions. No geologist doubts 
that many fossils have been distorted by pressure, and that exerted 
in the same manner in which we suppose the pebbles have been 
misshaped ; and if fossils can be distorted by pressure, why not 
pebbles, which' must have been somewhat plastic during the pro- 
cess of metamorphism ? For instance, Dana in his Manual of 
Geology, page 109, says : (though he has not expressed any opid- 
ion respecting the distortion of pebbles,) "These uplifts of the 
rocks, besides disturbing the strata themselves, cause distortion 
also in imbedded fossils, — either (1) a flattening from simple pres* 
sure, or, in addition, (2) an .obliquity of form, or else (3) a short- 
ening. Or (4) an elongation." This language would describe 
admirably the changes undergone by these pebbles in the same 
circumstances. 

We will only say further in relation to this subject, that this is 
the finest locality to exhibit these phenomena of any yet observed 
within the State. It shows the process just as finely as near New* 
port, R. I., which was described last year as the classic ground. 
Every feature exhibited near Newport may be seen also in this 
plantation. Both the altered and unaltered pebbles are present, as 
if to show the differences by contrast. This locality is in an older 
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rook, and bence maiy present a dngle feature Bot comnion in R. I., 
▼iz., the presence of veins cutting across the pebbles. These veins 
cut the pebl)les la two, <ind one can break ont the dissevered frag- 
ments and fit them together again. We did this repeatedly here, 
in one instance the halves of the pebbles having been separated 
■iJLteen inches. The inhabitants of this region have often noticed 
these distorted pebbles, and have reasoned respecting their origin • 
precisely as we have attempted to do. The proprietor of the In- 
dian House, Mr. Prescott, had ofton been in the habit of exhibit- 
ing them to his guests. We have i^ow discovered four localities 
of this nature in Maine, Viz., at No. 9 of W&shiBgton county. 
Gushing, Mt. Battle, a^d Sandy Rivev plantation. We were in- 
fermed that a ledge of granite was contiguous to the conglomerate 
on its west side, but had not time to visit the plaoe. This might 
be a case of the metamorphism of conglomerate into granite, simi- 
lar to that described by my father in the Geology of Vermont, 
vol* 1, page 40. The conglomerate belt runs across the east arm 
oS Rangcly lake into Township No. 3 an unknown distance. 

Two or three terraces appear at the mouth of Saddleback stream, 
aa one sails over Bangely lake. On Birch point is a schistose 
rock, apparently the same with that on Saddleback stream, dip- 
ping 50^ south-easterly, ^he same rock was noticed upon Ram 
island and in the western part of the lake. The boulders on the 
shores are largely made up of green grits and schists. 

It was a matter of surprise to us to see so fine an agricultural 
region in Bangely. The hills about the lake are all rounding and 
smooth, — that undulating character always found in fertile upland 
countries. From our sail-boat not a boulder could be seen any-* 
where. Oood crops can be raised here also. Hay yields two tons 
to the acre, which is a very good yield with scarce any cultivation* 
Unless it be an alluvial meadow, it is very safe to say that it is 
not common in the western part of the State to find land as good 
as that in Bangely. Up the' Kennebago stream, still nearer the 
Canada line, the land is said to be even better. Here then is a 
large tract of fertile land, probably equal to that in Aroostook 
county, whose claims to settlement are urgent. This district hsui 
Hie advantage over Aroostook county in its proximity to tha 
market, and is one whole degree of latitude south of Houlton. It 
seems strange that snch fertile tracts of land as this, with that in 
Aroostook county and on the west branch of the Penobscot,, should 



h9i^ beeo brougbt te^ iiolioc^ at ao Ute a day, aad aftar so mai^ 
parsona have efoigratod waaliward. In owt aaliiiiatiim Ae iiartheisi« 
poxtioaa of ileiue ara. more attractive aa sattlia^ laads than tha. 
prairies of the West* We do iiot kaow the limits ef thi^ &rtil%^ 
tract in Franklin county. We presume it is about equal to tbil 
asea of tweaty townships, aaeh six miles s^are, or seven hundred 
ai»d twenty sqiuire mites. Upan the lakes west of ^^angely thst 
soil is poorer, or like the average farther south. 

Oa the read from Raagely lake to Indian rook the ledges art. 
seen at a saw-saiU to dip south-^easterly. The rock is a talco^mioa*; 
osous schist, similar to that 8a^» at the Canada line in Somerset 
QQUttty. Indian rock is a ledge of similar character, only mort. 
soft and taloase, appeadng in g^eval to dip northerly. But it m 
made, up of strata eoatorted in a wenderftil manner. The ledge it 
fill! of smidl antiolinals ai^ ayndinals; i^d it is no wonder that it 
is visited by the carious, on aecount of these bent lexers. Whetb^ 
tiie Indians admired these convolutions is a matter of doubts aft. 
they would be more e^t to priae its adaptations to meet their pisoar 
torial wanta. It is known that it was a favorite place of resort fbf 
tb^n. OppoiHte this rock is a very nice camp, constructed t^ 
genUemen in Boston, to accommodate amateur spoiHismen and 
piseators who frequent these lakes daring the warmer months. 

Gupsuptic lake lies partly In Bangely and partly in No. 4, B. 2« 
We passed across the lower end of it, which was low and marshy* 
On a small island at the north end oi Mooseluckmagutitic lake is a 
larg6 ledge of gvanite, the qmsrtz of which is remarkably sharp 
angled. It is immediately west of Bald mountain, which we sup^ 
pose also to be composed of the same rack. As there are so many 
Bald mountains in the State, we will specify eonceming this one, 
that it lies on a narrow neck of land between Bangely and Mooae^ 
Inokmaguntic lakes. We passed through this region early in 
October, when lie most gorgeous colors clothed the forests ; auil 
never in any pcuft of New England have we seen such bright and 
distinct colors as were exhibited upon these trees. 

No other ledges were noticed on Mooseluckmaguntic lake. Its 
riiores are lined with immense angular boulders of granite, and a 
very few of inliceouB slate. In the distance are high mountaina^ 
HkOBe Androscoggin lakes generally afford grander scenery than 
any others in the State. Their waters afford several kinds of fish 
not found slsewhere, and wild anifli^a are oommon in the forests 



mijl&oent] so that there are fine places of resort among them for the 
■tadeiit of Natural History. The Sabno OquaB$a, 6irard, or Miie 
back troat, an nncommon vmiety of dace, and a red-sided sucker, 
are peculiar to these waters. The togue and pickerel are not 
found here. 

On the west side of Mooseluckmaguntic lake is the thoroughfare 
to Molljchunkemunk lake, a shallow wide stream / very full of 
boulders. A very fine dam is built about half way across it for 
the benefit of the lumber owners, and a g^od corporation house is 
located here, besides a house erected for ike benefit of the ama- 
teurs. We had no time to stop here, but leaving one boat behind 
took another on the next lake. Birch canoes are not used upon 
these lakes at all, while in the other lakes of the State they are 
generally esteemed more highly than the heavier row-boats. 

Instantly after emerging fsom the woods skirting Mollychunke- 
munk lake, a beautiful view bursts upon one. Two large and sing- 
ularly shaped mountains appear on the right, while to the left are 
stUl higher immense granite piles, interesting because in contrast 
with the sugar-loafed shaped Eskahos, or Eziskahos mountsun of 
many authors. They are all of granite. Eskahos lies between this 
lake and Wilson's mills. It is bare on one side, looking very much 
as if it had been cleared by man, as much of its surface is yet green. 
The shores of this lake resemble those of the previous one. Some 
parts of it are, however, low and sandy, forming quite a large 
meadow, which is too sandy to be very fertile. The surroundings 
aie similar on Welokenobacook lake, the next of this chain, and 
the last one above Umbagog. At the south end of this lake are 
several ledges of granite, and sandy beaches are not uncommon. 
There is another dam across the outlet of Welokenobacook lake, 
and also another hospitable corporation house. These last two 
lakes frequently pass under the general name of Richardson lake. 
The granite extends for three miles below the south end of Welo- 
kenobacook on the road to Andover, where it is succeeded by 
gneissoid mica schist. 

It is necessary to carry between Welokenobacook and Umbagog 
lakes, a distance of five or six miles ; but we had not time for the 
undertaking. The rock about Umbagog lake according to Mr. 
Goodale's notes last year, is mostly granite. Beyond Wilson's 
mill on the Megalloway river the rock is said to be clay slate. 

But we have a threefold evidence of the existence of a fossilifer- 
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OQS belt in thia vicinity. First, there is the great Oriskan j sand- 
stone belt, known to extend from Aroostook river to Parlin pond, 
which is better developed at its most south-western limit known 
to us than elsewhere in its course. This m^tst extend farther than 
Parlin pond in this direction. Second, we find boulders of a pe*- 
cnliar fossiliferous rock in Phillips, different from anything yet 
seen by us in the State, which must have come from this vicinity, 
or from the Eennebago region, judging from the common course of 
the drift stri® in the vicinity. These boulders were sent to us 
by Seward Dill of Phillips. Third, a gentleman residing in New 
Hampshire and employed in the topographical survey, informs us 
of the discovery of fossils in situ near IJmbagog lake. We give 
here extracts from his letter : 

** I was at work with a party of our topographical engineers in 
that region all last summer, from the Umbagog up the Megalloway 
to its source, thence to the 'Grown monument,' and spent the 
summer in that vicinity.'^ " Since Dr. Jackson made his geologi- 
cal survey of New Hampshire nothing has been done in that line, 
and so while prosecuting the work on the topographical survey, I 
have also given mucE time to the geology, and more particularly 
to the mineralogy of our State." " While at work on the line of 
Maine and New Hampshire, I have frequently made trips into 
Maine, until I feel very much interested in the geology and miner- 
alogy of your State.'' " I am glad to know that you have discov- 
ered a fossiliferous region in Maine. We put to rest forever, last 
summer, the theory of many eminent savanS that ' no fossil ev6r 
existed in New Hampshire.' We have made important discoveries 
in that direction, and have sent away many excellent fossils ob- 
tained last summer, and got orders for more which we cannot 
fill," etc. 

(Signed) John Edwin Mason. 

Manchester, N. H., May 24, 1862. 

This is an important discoveiy, and we shall hope to hear further 
from Mr. Mason on the subject. It will be remembered by scien- 
tific men, that in Vol. I, (N. S.) of Silliman's Journal of Science, 
Professors H. D. and W. B. Rogers gave some account of sup- 
posed fossils discovered near the Notch, referring them to the 
Clinton group of the Upper Silurian. Some of the supposed genera 
were Agnostis, Gytherina, Atrypa and Lingula, besides fish scales. 

42 
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In.tbe fifth ▼obme.of tbe same Joarnal, it ia stated thai upoa a 
further examinatioQ of these speciiaeiis, thej aie satisSed they are 
not fo89il6. Thitf locality is at least fif);y miles distant from the 
new locality described 'by Mr« Masoa. We mention this that no 
OB^ may confound the two. This uew locality is probably tho 
proloBgatioD into New Hampshire of tbe Oriskaay sandstone beU 
of Maine. Many of its strata are clay ^tes, snch as are described 
aa occupying the whole of the MegaUoway above Wilson's Mills, 
aod such as have been shown us from the Kennebsgo valley further 
east And in the final report upon the Geology of New Hamp- 
abii^i an accQuat is giyen by Prof. J. D. Whitney, (nov Stata 
Qeologist of California;) of a clay slate region in the very northern 
portion of the State — See final BepL Oeol. N. S., peLge 68. Thit 
roick does not entend beyond New Hampshire into Yermoiit, un- 
less in a very unaltered state, as along tbe whole of tbe north-east 
part of Vermont the rocks are granite and mica schist. 

II. NOTBS 0POK THB ObOLOGT OF MOOSEHBAD LaKB. 

We had an opportunity of visiting this lake in the early part of 
the season, but not of exploring it. We visited one or two locali- 
ties there, and give our impressions in general respecting the 
geology of the whole lake. We found Mr. Houghton's observa- 
tions correct, which he described in the Preliminary Report. Our 
remarks are designed to be supplementary to his report. 

The rock at the south end of the lake is clay slate, part of the 
great belt described previously. At Greenville the dip is rather 
north-westerly. Immediately succeding the clay slate is a narrow 
band of syenite, a rock entirely distinct from the common granitic 
rocks of the vicinity. It is our impression that the clay slate dips 
south-easterly immediately adjacent to this syenite. This syenite 
belt cannot be over two miles in width. At the base of Squaw 
mountain, an immense range on the south-west side, the rock is 
mica schist dipping 60® south-easterly. Half way between the 
mountain and shore the syenite appears again, being on the south 
side of the schist. 

Fully half the length of the lake is occupied by this mica schist, 
a rock supposed to be fossiliferous, as the Favosites Gothlandica (?) 
has been found in it at the base of Squaw mountain. The dip of 
the strata is very high to the north. At Mount Kineo we conoe to a 
narrow band of siliceous slate. A mountain upon the west side 



of the lake is evidently the same rock, also Eioeo Jr., and th0 
sssociated peaks to the. north-east. SorB3t0QO or flint *are other 
common names for this rock. It is extremely difficult to ascertaio 
the position of the strata of Mt. Kineo. On- the west skle one 
woald fancy that the strata were nearly horizontal ; and a view of 
the east Mde appeacs like an inverted crushed anticlinal axis, tbe 
strata at the base of the mountain being nearly vertical. Tbe best 
way of learning tbe. position of these strata will be to ascertain the 
position of the adjacent rocks, and infer thence the position of tbe 
former. On the beach south-east from the mountain, and upon 
the south side of the range, is a slaty micaceous sandstone dipping 
und^ the mountain, or td® N. W. Mt. Kineo is almost an islands 
being connected to the main land only by a sand bar. 

In a short excursion to Farm island we found specimens of gve9i 
interest. The rocks aice indurated sandstones dipping 60^ S. E* 
Sipple marks are occasionally found upon the strata. The dip is 
smaller near the north end of the island ; and upon the west side 
drift deposits have entirely obscured the older rocks. They dip 
towards Mt. Kipeo. The most interesting thing discovered upon 
Farm island is a fossil plant, allied to the Fucoides Oauda-galli of 
authors, so called from its resemblance when spread out upon the 
rock to the tail of a rooster. West of New England and in Lower 
Canada this fossil is the characteristic form of life found in one 
formation of grits or sandstones ; hence receiving the name of 
Cock-tail grit or Cauda-galli grit. This formation of fifty or sixty 
feet thickness is situated just above tbe Oriskany sandstone else- 
where ; and so it is here. For Oriskany sandstone fossils have 
been obtained from the shore north of Farm island, whose strata 
dip southerly towards this locality. Hence we are enabled to 
chronicle the discovery of another fossiliferous formation in Maine, 
similar to those well known elsewhere. Upon our map last year, 
this formation must occupy the south-eastern border of the belt; of 
country represented as Oriskany sandstone. 

The thickness and distribution of the Cauda-GalH grit in Maine 
cannot of course be even conjectured from the discovery of this sea- 
weed. Perhaps this may not be the very same species with the 
one found elsewhere, but it is generically the same ; that is, if a 
separate genus was made of the common species, this new one 
would be a Cauda-galli from Moosehead lake, and this generiq 
resemblance, we suppose, is sufficient for the identification of the 
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formation. It is smaller than the common form. In our tabular 
list of the older formations given last year, page 150, this grit, with 
the two other formations discovered in Maine, will be found given. 
It is singular that so many of the rocks found fossiliferous in 
Maine thus far should belong to these three successive belts, viz., 
the Lower Helderberg, Oriskany and Oaudi-galli groups. 

At the extremity of the north-west arm of Moosehead lake we 
found ledges of an argillo-micaceous schist, supposed to belong to 
the Oriskany standstone, but without fossils. It is inclined 50^* S. 
W. Owing to the supposed superior importance of other districts 
in the State for geological research, we were compelled to pass by 
the exploration of Moosehead lake this year, but hope to be per- 
mitted to resume its exploration another year. It seems to present 
subjects of unusual scientific interest, as the glimpse we have had 
seems to indicate. The first voyage of our survey across its waters 
proved the existence of a new formation in the State— ^the Oris- 
kany — and the second expedition across its- waters, accidentally 
stumbled upon another fossiliferous member, the Cock-tail grit. 
Neither of these voyages were anything more than reconnoissances, 
and hence we may expect other important scientific discoveries 
there when its exploration shall be commenced in earnest. Moose 
river should be explored in connection with it. 

A very few more facts respecting the all a vial geology of Moose- 
head lake will be found given in the section entitled Surface 
Oeohgy, 

III. Geolooy of the west Branch of Penobscot River and of the 

River St. John. 

The first work performed by the Scientific Survey the past sea- 
son was the exploration of the west branch of the Penobscot river 
above Chesuncook lake, and the* upper portion of the river St. 
John. We started the day after the ice disappeared from Moose- 
bead lake, while the snow was still lying upon the ground in 
many places. This early start was necessary in order to avoid the 
annoyance of the black files, which are the roost troublesome the 
first part of Jane. As Mr. Goodale has written some account of 
the natural features of the country over which we travelled, with 
some botanical and. historical notes of our progress, we will insert 
his report before speaking of the geology of the route. 
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lb E. Holmes, JM. D., Naturalist to the Scientific Survey: 

Sir : — It gives me pleasure to. present, in obedience to instruct- 
tions received in May of the current jear, the following report 
upon the Physical Geography, Botany and Agricultural capabilitien 
of the valley of the west branch of the Penobscot and the upper 
main St. John rivers. 

Our party of exploration consisted of the five following persons t 
Mr. Hitchcock, Geologist.; Mr. White of the Amherst Scientific 
School ; two guides — James Bowley of Shirley, and George 0. 
Yarney of Greenville-~rwith the present writer acting as Botanist. 
We arrived, with our canoes and luggage,' at the north-west arm 
of Mooschead lake, upon Monday, the 19th of May. The ice had 
broken up on the day previous, and we had every prospect of a 
cold, comfortless tour. To add to the che^rlessness of the first day 
of our journey, we had a drizzly, penetrating rain, which made 
the morning quite dark and inauspicious for the commencement of 
our tour. But these and similar discomforts peculiar to a spring 
campaign, were more easily endured for two good reasons ; first, 
we should probably have abundance of water to enable us to 
examine the smaller streams with care ; secondly, we hoped tp 
have comparative exemption from those torments of summer life 
in our Maine woods, the Simulium molestum or black-fly, and the 
Simulium nocivum or midge. 

Our plans for the tour may be stated, briefly, as follows : having 
ascended the Penobscot west branch as far as the St. John waters, 
we will pass down the river St. John to Seven isles and carry into 
the Alleguash. Returning from this point we desire to examine the 
lakes and mountains immediately west of Chamberlain lake ; sail- 
ing down Caucomgomoc stream to Chesuncook, we will ascend the 
west branch as far as the Rail portage to Moosehead. We were 
fortunate in being able to accomplish this undertaking in a shorter 
time than we had allowed for its completion, and in a compara- 
tively comfortable manner, finishing the tour by our safe "return to 
Moosehead on the tth of June. 

Since our journey began and ended, so far as the exploration of 
the district is concerned, at Moosehead, it has been thought ad- 
visable to defer* a detailed description of the lake, to the latter 
paragraphs of this report. The account of our journey will, there- 
fore, commence with our arrival at the *' North-west carry." By 
this portage, the carrying distance to the Penobscot is one mile and 
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tbree-qaaiters ; but we were enabled to take advantage of a sing* 
giah and.verj crooked brook, which afforded oarcanoca good water 
§or more than half the way. The brook creeps through a dense 
growth of low trees, which gave, in the mist of the cofd day, aa 
vnoatoral darkness to the water of the stream. Emerging from 
this black pathway we found the commencement of the carry to lie 
in a forest of mixed growth, where a small spot had been cleared 
for lumber operations. At a point ten* or twelve rods from the 
brook, a road crosses the carry, running in a north-westerly direc- 
tion. It is much wider than the portage path, having been origi- 
nally intended for a n&ilitary road. It was cut, by contract, ia 
1842, and commonly goes by the name of General Wool's Military 
road. Of course twenty years of disuse have permitted the growtk 
of many quite large treiM in the very roadway. The portage is 
half a mile in length, and terminates at Seboomook-meadows pond. 
This pond, in early spring, is one hundred and twenty rods in di^ 
ameter, its size principally depending upon back-water from the 
Penobscot Late in summer it is barely a quarter of a mile ia 
circumference. The blue-joint grass around the borders of this 
pond is said to be very good, and has afforded, in a single season^ 
eighty tons of meadow hay of fine quality. The brook which 
forms the outlet of this pond was quite deep at the time wo vis- 
ited it, and enabled us to* have an easy journey to the waters (^ 
the west branch. At the union of this brook with the main river, 
we first noticed particularly the fertility of the soil. In many re- 
spects the vegetation of this district reminds one of the luxuriance 
of the plants of Aroostook. 

West Brandt ef the Penobscot. 

The river, at this point, is the finest we have yet seen in the 
State. It is full, swift and strong. The banks are covered with 
hardwood, elms and maples, with here and there some fair pines 
and spruces. But the immediate vicinity of the river has been 
well cleared of available timber, and there is now little left of 
what is called '* good sapling pine." The land, even at this very 
early season, had such a flourisbin*;' growth of spring plants, Di- 
centra, Atragene, Viola and Claytonia, that we* could easily im- 
agine ourselves in the maple woods of York or Kennebec county, 
and many times we looked around for some clearing and farm 
house on the shore. Bet although the banks have such a homelike 



look there is not a cultivated spot nearer than the rail-carry at 
Moosebead. This part of the county of Somerset deserves much 
attention from those intending to purchase farms. The landy.ais I 
have already remarked, is very good for agricultural purposes, and 
is much nearer an available market than much of the better grain 
lands of the west. A person can start on one day. from this part of 
• the river and reach Bangor or Skowhegan the next night. Since 
then, to fertility is added accessibility, we can conscientiously re- 
commend the land along this portion of the west branch, to the 
careful consideration of farmers. 

The point where the dividing line between the towns of Seboo- 
mook and Plymouth crosses the river, is marked by a whitened 
pine stump on the northern bank. When we had reached this 
bend of the river, we felt the large drops of an approaching thun- 
der shower. We had hardly time to place our luggage under the 
inverted canoes before the rain came down in torrents and drenched 
ns to the skin, Some distance above this w^ arrived at an expan- 
sion of the river into quite a bay. An island, or peninsula, in this 
small bay is covered by elms of vigorous growth. Not far beyond 
this we arrived at Gulliver's falls, by which we wero obliged to 
carry our birches and luggage. At the foot of these falls is a 
brook five or six feet wide, called by the name of the man who 
first conducted lumber operations upon the stream, Gulliver's 
brook. Forty or fifty rods above the falls we come to other rapids 
which we also carried by. The next five or six miles were over 
rapid water, running between banks of hardwood growth inter- 
mixed with conifers. It was near the. end of this rapid water that 
we saw a smoke some distance from the shore, and this we found 
proceeded from the camp of the Masterman'si father and son. 
They received us very hospitably, shared "v^ith us a quarter of moose- 
meat, and gave us much information concerning the upper part of 
the river. Their camp was located near a brook of good water 
and in immediate proximity to a cedar swamp. Here the old man 
John and his son Edward had camped since April, and had been 
quite successful in hunting. 

The next carry after we passed the " Porks," was by Leadbet- 
ter's falls. The water rushes over clay slate, dividing by an id- 
and in the middle of the river. The soil here begins to be less 
fertile and the conifers more plenty. 

Up to this time we had seen very little high land since leaviog 
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Mooaehead. The country through which we had passed had been 
gently rolling, but with no marked eminences. Near this place 
we saw a mountain of considerable elevation, and Mr. Hitchcock 
determinetl to visit it. The mountain is on the west side of the 
river, and overlooks a flat pine country lying to the north-east. 
We were not able to ascend to the sianmit of the hill on account 
of the icy coveriilg of the slanting, exposed rocks. Upon this 
exposure, which very much resembles a quarry for some time 
abandoned, I was able to find many interesting mosses and lichens. 
One or two fresh-water alg» were growing in the cold pools of 
water in the crevices of the rocks, but these cryptogamia were 
all I could detect upon the comparatively naked schists. The 
quartz veins running through the schist are noticed by Mr. 
Hitchcock in his report upon the geological features of this valley. 
Owing to the coldness of the season we occasionally found it not 
only expedient but comfortable to walk instead of going in the 
birchen with the mt)rDing mist clinging to their sides. While 
walking in this neighborhood Mr. Hitchcock called my attention 
to some splendid specimens of the charming Calypso borealis. 
Salisb. This delicate orchid should be cultivated in a cold bed of 
sphagnum or peat-moss. While continuing our walk after dinner, 
we were, for the first time, lost in the woods. Wood-roads for 
hauling lumber, and the tote roads for hauling supplies, were very 
plenty, intersected very often, and were consequently bewildering. 
Wandering away from the river for ah hour or two, we at last 
found a brook which we followed down till we struck the river, 
and we waited for the boatmen. At last the thought occurred to 
us that they might have gone ahead! Impressed with this idea we 
shouted till^we were so hoarse that our voices could not be heard 
afewrodsofi^, and sat^down to await events. While anxiously 
waiting on the shore to hear the slightest noise in the water, I 
found plenty of leisure to botanize. A viola was growing among 
the sphagnum which seemed different from any described in Gray's 
Manual. It is a well marked variety of viola palustris, or else a 
species, as yet undescribed. 

In the course of half an hour our guides came down the river, 
having poled up against the current for some distance, thinking 
that we had passed along. We camped during that night near the 
southern line of township 5, in 18th range. There is a good deal 
of high land Ijing off to the north-east of the river, and this we 
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suppose to be the ridge dividing the west branch of the Penobscot 
from the Baker lake branch of the St. John. The fungi in the 
vicinitj of this camp are very abundant, and comprise several 
most interesting species. During the 23d of May we were so for- 
tunate as to reach what our guides supposed to be lake Abacotne- 
tic. It was said to be much like a submerge^ marsh, but this 
lake was more like an inundated alder swamp. The flat land on 
the n«rth-west and north, led us all to suppose that we had reached 
the St. John's carry. A walk of exploration that same evening 
convinced us that the "portage was much more than two miles in 
length. Camping half way between the two streams upon a cold 
eminence where such plants as Braun's fern, and the highland cran- 
berry luxuriated, and where we shivered, we passed the Sabbath. 
The distance between the waters of the Penobscot and the St. John 
is fully five miles by this carry. The Penobscot is scarcely three 
rods in width, while the St* John is even less. There is very little 
interval land in this vicinity, and not much which can be called 
good for farming. 

St, John Waters, 

m 

A whole day was occupied in carrying from one river to the 
other, and it was not till 5 P. M. that we were afloat upon the 
Woboostook. This stream is very crooked and its banks are cov- 
ered with cedars and black spruces. It must have been formerly 
a good timber country through which it flows. After a couple of 
hours paddling down stream we reached a portion of the stream 
which was very winding. We finally made our last vexatious turn 
and entered upon the waters of a beautiful lake. There was very 
little high land on the shores of the lake or immediately back, nearly 
the whole country being flat and covered with pines and spruces. 
These conifers are mingled with beech and some species of birch 
on occasional rises of land. The lake is about six miles in circum- 
ference, and has a smooth, gravelly bottom. Mos't of the pebbles 
are worn pieces of mica schist. On the nerth-west and west are 
the only elevations of land to be seen, and these hardly vary the 
monotonous character of the country. The borders of the lake 
are covered with loose boulders, and present as uninviting a pros- 
pect for a settler as can be found in this district. It is called. 
Lower St. John pond. 

From this sheet of water to Baker lake formed a pleasant jour- 
ney for one day. The water was low in the river, and subjected 

48 
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OS to tbe diAGomfort of often walkiiig throogh {he eedara oa the 
abore. Baker lake is a fine body of clear water, rather aballow, 
«Dd with beatiful shores. Here we found some of the character- 
iBtic plants of the St. John district, and this can be said to coxae 
properly in the northern belt^ Tbe pines on the east of the lake 
ve £ine« and seem to haye yery little spriiee intermiogled wit& 
them. Below the ontlet of thia lake we saw two beavers sittiag^ 
demurely on the alder «hore. Th^ were aot fr^hteaed at oar 
approach, and waited for a few minutes before they plunged inte 
the stream. 

Bhodora Canadensis and Myrica are abon&uit and in fbll bloom, 
la tbe neighborhood of an old lumber camp I collected all the in- 
troduced plants, and was surprised to see how numerous they were. 
They had been introduced with the hay of tbe winter supply. 
Cerastium viscosum, Rumex aeetoaella, Pea prateasis, Festuca 
pratensis, Elymus, Leucanthemum vul^are not in fl., Gbenopodiam . 
album. Taraxacum Deoskonis^ Antennada margwraticea, Oaapha- 
lium uliginosum. 

Having reached south-west or boundary branch we endeavored 
to ascend it, but the water was too low to admit of it. Here we 
found tbe shore tinged in some places with the rosy hue of Primu- 
la Mistassinica, and in others purple with Yiola palustris. Bibes 
rubrum is very abundant, and an allied species, perhaps a variety 
of B. rubrum, occurs with it. The rivers at their confluence form 
the upper main St. John. The shores in some places are high 
banks of gravel, probably terraces ; in other parts of the river they 
are low and rocky, covered with small trees of second growth. 
The water washes along a shallow shore most of the way, even 
where the terraces are highest, and over rocks and stones so firmly 
bedded in the sand or clay as to resemble pavement. This pecu- 
liarity of the main river can be noticed even as far down as Fred- 
erickton, and permits the use of horse boats during a large part of 
the open year. The boat is allowed by a long rope fastened to one 
side, to swing out into the stream, while the smooth, paved path- 
way aSbrds a capital chance for the horses to walk. By the reso- 
lution of forces the boat keeps the middle of the stream, or deep 
water, and thus an easy mode of navigation is secured. The river 
is in many of its turns obstructed by boulders of granite and 
schist, and in others by the troublesome gravel beds which are 
often of large extent and resemble " sand-bars'' at the mouths of 
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ocean harbors. Huronian tansy, Tofieldta, Oxytropis and Astrag* 
fdnS; are plentiful along the banks and in the woods immediat(*ly 
back from the river. They are also found on the tributaries of tb0 
main river. 

This description of the St. John applies to the whole river as far 
as the Seven Islands farm. This farm, owned hy Holman Gary of 
Houlton, afforded us our first night's shelter in a house since the 
commencement of our tour. We reached the house on the even- 
ing of the 29th of May. The farm is of immense extent, and a. 
good deal of it is under fair cultivation. The annual crop of oat9 
and hay is suflScient to suppojrt a large drove of cattle and afford 
supplies to the up-river lumbermen. The farm is under the super- 
intendence of Mr. Currier of Eastern Aroostook, and in his handei 

• 

has proved, it is thought, an exceedingly profitable undertaking. 
He is a good farmer, prudent and enterprising. Seven Isles is now 
• quite a settlement, having several houses in the neighborliood, and 
numbering in all twenty or twenty-five souls. It is distant from 
Quebec only a ride of a day and a half on horseback, and the same 
from the nearest railway station. One goes to St. Jean, Port JuH, 
thence a very good road till within twenty miles of Seven Isles. 

We carried from this place to* the Alleguash river, eastward 
thirteen miles, by the assistance of Mr. Holmes. He brought 
our luggage over the rough road in a creditable manner, and de- 
served our thanks for it, and a higher price than he demanded. 
Having now left the river St. John, let me give a brief resume of 
its geographical features, and the contour of the valley. The river 
is shaped not unlike the inverted figure five, q having the com- 
mencement of the curve in latitude 45° 56' N. ; thence bending 
around the State of Maine, receiving water from its tributaries, St. 
Francis and Madawaska, from a point as far north as latitude 47® 
41'. It now pursues a southerly course as far as Woodstock^ 
where it turns to the east, and finally empties 4nto the Bay of 
Fundy at the city of St. John. It is only with its upper part that 
we have now to deal. The water flowing into the river comes 
from a water-shed or valley bounded on the south by a range of 
hills, separating it from that of the west branch of the Penobscot. 
Westerly it is limited by the Chaudiere line of hills and the muiiti- 
tains along the eastern shore of the St. Lawrence. 

In this basin, the highest land is probably in Canada, at least 
BQch is the opinion of Mr. Oreenleaf, (Atlas, map No. 3,) and it ia 
confirmed by our own observations. 
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AUeguash Waters. 

The Allegua-sb flows into the St. John, and is one of its largest 
tributaries, deserving to be treated of as a separate river, since it 
18 one of the largest in our State, and of considerable importance 
in lumbering operations. This river was visited by us last year, 
and a pretty full account of it is found in the Report upon the 
Physical Geography and Agricultural Capabilities of the Wild 
Lands visited in 1861. Therefore I shall pass rapidly on as far as 
Chamberlain lake, merely stating that we found few features of 
botanical interest additional to those brought out in the report of 
last year. I collected in the woods, near Allegtiash rapids, a large 
number of specimens of Calypso borealis, like those already alluded 
to, and in the same place where I found the delicate bulbs of the 
plant in the autumn of 1861. We reached Churchill lake upon the 
2d day of June, and were pained to find an extensive fire raging 
in the woods at the south of the lake. It is the occurrence of such 
calamities as this, that renders the value of our immense tracts of 
woodlands so changeable, arid it is this which, causes proprietors 
of woodlands to shut out settlers and discourage the building of 
roads. From an accidental fire, the value of a township may be 
reduced thousands of dollars in a single week. This fire seemed 
to have had its origin at a point near the thoroughfare between 
Churchill and Eagle lakes, and was slowly working round on the 
eastern shore. Finding that all the exertions in our power would 
avail nothing in arresting its progress, we made a hurried exam- 
ination of Spider lake and pushed on to Chamberlain farm. A 
single word will suffice concerning Spider lake. It is a small body 
of water on the north-east side of Churchill, connected with it by a 
narrow rocky stream. The lake is about two miles in length, and on 
account of the absence of timber and the abundance of musquitoes, 
was peculiarly uninviting to us all. , 

We reached Chamberlain farmhouse at noon on the 3d of June, 
having journeyed, in all, from Moosehead lake, three hundred and 
one miles. Our party here divided, Mr. White, and G. 0. Varney 
acting as guide, departing over the lake to Caucomgomoc, and 
thence to Chesuncook, and back to the world ; the other party, 
consisting of Mr. Hitchcock, J. J. Bowley as guide, and the writer, 
passing southerly towards Mud pond carry. We were very kindly 
treated, as, indeed, we were last year, by the inmates of the Cham- 
berlain farmhouse, and were able to obtain fresh supplies of many 
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neoeaaary articles. We reached Mad pond, which is distant from 
the farm about eight or ten miles, daring the same afternoon, and 
commenced carrying across the portage. It is not an easy task to 
carry on one's back a heavy load across a muddy, miry portage, 
of two or three miles in length. From Mud pond we had a fine 
▼lew of Mt. Eatahdin, the exposure being, of course, to the north- 
west. The land around Mud pond and the adjoining lake Umb*- 
sooksus is low and covered with mixed conifers. A good deal of 
fair lumber still remains to be cut from this district, although it 
has already been pretty well thinned. 

June 4th. The black flies have troubled us sadly ever since the 
first of June, or the day when the wild cherry trees blossomed. 
We have had them at all hours from the rising to the setting of 
the sun. ^The approach of the musquito is 'sufficient warning of 
itself, but the black fly comes noiselessly and gives no intimation 
of his presence till he is ready to fly away. The insect as figured 
in Harris' Insects of Massachusetts, is a little smaller than we have 
usually found them. Since they are common in the woods of 
Maine from June to August, it becomes the duty o^ one who urges 
settlers to take up the lands described in this report, to call attei^- 
tion to the remedy for this nuisance. At Chamberlain farm I was 
told that the workmen were not much annoyed by them after the 
first few days. In many cas^s the application of some unctuous 
substance to the skin is found to give an absolute exemption from 
the pest. But after a large clearing is made, when several houses 
Are quite near together, the black fly becomes rare. So that this 
drawback which has kept so many from entering upon the occupa- 
tion of new land, is really not so formidable as it at first seems. 
It may be thought indiscreet in me to say anything about this dis- 
comfort to settlers, but I am sure that " although a survey may 
gain a temporary popularity by the exaggeration of certain facts 
and suppression of others," it Is better to state all the facts, pro and 
eorUra, as they really are found. 

Fenobsooi WoUera again. 

The stream flowing from the lake XJmbazooksus to Ghesuncook 
is quite crooked, and, near its mouth, runs through a widely ex- 
tended meadow. This interval land, and other land in the vicin- 
ity, appears to be desirable for farming ; in fact, at Ghesuncook 
lake, a few miles further down, we found fields under a good de* 
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gree of cttltivation. Gbetmicook is a lon^, narrow, and exceed- 
ingly beanUful lake. Its water flows into the west brMieh of tiie 
Penobscot, meeting that from Chamberlaini which we have jnet left, 
M the town of Medway or Nioaton. We now had reached the west 
branch of the Penobscot again and commenced to ascend the river. 
There are at Ghesnncook several settlers, among whom may be 
mentioned Messrs. Walker, Ansell« Bridges, Smith and Folsom. 
The land is good, and not very far from a market, being twenty 
■ailes from Moosehesd carry. 

The west branch for four miles above Chesancook lake, is dead 
watef , and we saw much fine interval land and many islands. We 
teoognised the ve,getation we had left at ^boomook meadows ; it 
bad now sprung into the full leaf. This is one chaaraoteristie of the 
aommer in the Aroodtook belt, the ice oace out of the river and 
the frost, oat of the ground, all vegetation grows with extreme 
rapidity. The river is quite strong and swift a good deal of the 
way from the lake to the Garry farm. We reached the Garry farm 
on the 6th of June, and were drawn across the railroad by the aid 
of Mr. Toung. The land between the west Wanch and Moose- 
head lake is rather low and flat, the greatest elevation not exceed- 
ing forty or fifty feet, and for most of the way the ''height of land'' 
is not so great as this. This ridge divides the waters of the Pe- 
nobscot and Kennebec rivers. 

MooseheaA Lake. 
Having now reaehed Moosehead lake, it becomes my doty to 
describe briefly its physical character and the vegetation of the 
shores. The latter can be told in a single word or two, pines and 
other cone-bearing trees. Where the few clearings have been made, 
there are good farms and quite productive. Moosehead lake is aa 
expansion of Moose river. This stream oomes from the west, 
l^assing through a chain of many ponds and empties into this lake, 
having drained a district of twenty-three towndtips. The lake is 
very irregular in its shape, being twice as long as it is wide, and 
having five unequal arms. The river drivers who have warped 
)pgs aoross this water say they have found that a greater length 
of warping line was required in the vicinity of Kineo, a mountain 
in the centre of the lake than upon any other lake in Maine. It 
is the occurrence of such deep places as this which renders Moose- 
bead such an unfailing resort for fishermen. The lake trout and 
togue of this lake are considered equal to any in New England. 
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Tli# wmter of MooselMad finds an onliet through tlie Kennebee 
river ; tims towing o«t in nearly the same dfreotion and at almoil 
the same place as it entered. 

The other features of the lake have been already folly described 
in ike able report of Isst year of Mr. J. 0. Houghton, who Tisitei 
it late in the sammer of 1861. 

I regret, sir, that the work of describing in a famfRar way, the 
physical geography, botany and agricultnral capabilities of this 
rast district, did not ikll into abler hands than mine. 

Our journey was finished by our return to OreenviHe npcA 
Saturday, June tth, hariag accomplished in our birch canoes tha 
antire distance of four hundred and twenty-two miles, in twenty- 
three days. 

I am, sir, most respectfully, 

Tour obe^ent serrant^ 

OEOROB L. OOODALB. 
Portland, Oct. diet, 1862. 

GbOLOOT 07 THE BOUTB, 

The rock on the west branch of the Penobscot, from the head of 
Ohesuncook lake to the north-east carry into Moosehead laka, 
probably belongs to the Oriskany group. At the north - end of 
Ohesuncook, the slates dip from 10^ to 16^ north-westerly, while 
the cleavage planes are nearly perpendicular. We suppose that 
the hig^ dips of the strata over the whole of this lake given last 
year by Mr. Houghton, are those of cleavage ; he was certainly 
in error respecting the dip at the head of the lake. In these ledges 
at the head of the Ic^e are a few fossils, which are largely changed 
into nodular masses of pyrites. The organic structure is vei|r 
often apparent in them. At Pine Stream falls the dip of the strate 
seem to be about 25^ north-westerly. The rook is a clay slate, with 
cleavage planes dipping 74^ N. W W. 

A few drift strisd appear at Pine Stream falls, running due south, 
and cross the river transversely. But near the mouth of Bag Muff 
stream are true glacier strie, running down the river N. 16° W., 
the stoss side being ou the south. The cleavage planes (and pei^ 
haps the strata also) dip 6A° N. W. at Bag Muff. Between PiM 
stream and Bag Muff, rock exposures are common, all of a clajr 
slate, with about the same position of the cleavage planes. Ba» 
tween Bag Muff and the north-east carry into Moosehead cv 
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Seboomook lake, no ledges are seen, the banks being allimal, and 
the meadows eztensiTe and fertile. The ezcellent ehiMracter a»- 
eribed to the country between Ohesnncook lake and the North 
Branch monatain for agricultural purposes, bj Mr. Geo. L. Good- 
ale, we can fully endorse — and wonder that it has for so long a 
time escaped the notice of settlers. 

Between the Carry farm and the mouth of Seboomook Meadow 
brook in the township of Seboomook, we have not explored the 
west branch, but know that many ledges occur upon this part of 
its course, since there are falls in the river. On the east side of 
Seboomook Meadow pond, are a few ledges of a micaceous appear- 
ing schist, like one at the north-west arm of Moosehead lake, and 
also on the north-west carry. No ledges were seen upon the west 
branch of the Penobscot till we had proceeded about two and a 
half miles into Plymouth (or Boyd.) This rock is an indurated 
schist, of a slightly hornblendic appearance. It forms a low ridge 
running across the valley transversly, and reminds one of the 
indurated belts of schist frequently found in a talcose region. The 
dip is 85° N. W. At Gulliver's falls other ledges show them- 
selves, with strata dipping 66° S. 60° W. The rock is a mica 
schist, passing gradually into the variety just described. These 
/aUb are very strong rapids, which it was necessary to cariy by, 
and they are near the mouth of Gulliver brook. 

In Pittston the tough variety of. schist reappears, running appa- 
rently N. 65° E. with vertical strata. In this township the west 
branch of the Penobscot divides at the /' Forks'' into the south- 
west and north branches. About a mile below the Forks the mica 
schist dips 60° N. W. Upon the ledges are Btri» running S. 28° 
£., or in the direction of the valley. Possibly they are glacial, 
and are connected with those at the month of Bag Muff. More 
mica schist ledges appear at the Forks. Ledges must be very 
abundant at the " Canada falls" upon the south-west branch, three 
or four miles above the Forks, as the river falls many (some say 
90) feet perpendicularly, but we had no time to explore them. 

In the edge of township No. 3, at the mouth of Lane brook, are 
many boulders of quartz containing carbonate of iron and other 
minerals. Boulders of mica schist contain pyrites. These frag- 
ments reminded us of an auriferous region, and consequently our 
long suffering tin pan was brought into requisition to wash for 
gp>ld. But not finding any of the precious metal after a couple of 



trials, we beoame diaoonraged, and left all the f^ld behind for 
awre pains-takiDg explorers. 

About Leadbetter f^ls the rock is clay slate, with the planes of 
cleHvage and stratification remarkably distinct from each other. 



Vitv) of tht itraia at LtadbttUr Fallt. 

Fig. 48 represents the falls with the adjacent ledges of elate. 
On the right is an island, very near th^ north shore, where the 
strata dip 30° N. 30° W., but the cleavage planes dip T2° S. 30° E. 
The strata are represented by the coarser and the cleavage planes 
by the finer lines'. Upon the south side of the river the position of 
the cleavage planes is the same as on the island, but the strata dip 
30° S. 80° B., forming thus an anticlinal axis. This is a very in- 
structive example. The fall of water is too great to allow the 
canoes to ascend the river here, hence it was necessary for ns to 
" carry by." At the further end of the portage is a large horse- 
back, which terminates here in a ledge larger than the ridge itself. 
We traced this horseback up the river for three miles, and found it 
waa not parallel with the course of the river. Just above Lead- 
better falls the strata are much contorted, and appear like an 
inverted anticlinal. The rock is more micaceous also. Still fur- 
ther on, the dip changes to 20° S. 20° E., making a synclinal in 
addition to the anticlinal in Fig. i8. This belt of clay slate is very 
narrow, and is hardly to be considered as belouging to a formation 
distinct from the mica schist on both sides of it. 

In No. 4, R. 18, are two interesting mountains, crowding closely 
upon the river, one of which is called North Branch mountain, and 
the other upon the east side of the river has no name. They mnst 
be over 1000 feet high. The rock is a little argillaceona, but 
largely micaceous ; being very much like the prevailing rock aboat 
Bangor. About 800 feet above the river the dip is 16° N. 30° W., 
having the same strike with the slates at Leadbetter foils. Near 
th& north base of the mountun is a large excavation in the strata 
appearing very much like a quarry. The soil waa probably re* 
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moved bj slides, and by the t^ncj of frosts and gpravitj verf 
much of the rock has been exposed to view. A Tery ktrge ourve 
in the strata is thus developed. The strike and dip vary very 
much at the different portions of this anticlinal onrve, but it is 
needless to state all the particulars. The curve is much larger 
than the one represented in Fig. 48; and the variation of the 
strike to a more nearly east and west course seems to have been 
produced by the crowding of the strata by the plicating agency. 
The rocks here are abundantly traversed by quartz veins, both 
large and small, and minerals similar to those found in the quartz 
boulders at Lane brook abound. These veins may be auriferous. 
Similar rocks are found above these mountains on the river, and 
indeed so far as its source in Abacotnetic lake. 

North of these mountains, in Nos. 4 and 5, R. 18, the valley 
spreads out much wider, and often there occur large tracts of low 
alluvial land, or meadows, which when cultivated will make excel' 
lent, grass lands, being overflowed annually by freshets. In No. 5, 
ledges of mica schist appear, showing both cleavage and stratified 
planes, the former dipping 6t° S. B.., and the latter dipping 40® S. 
Here also are more glacial markings. As we walked much of the 
way in the tote road we did not examine all the ledges cropping 
out on the shores, but have no reason to suppose them to be differ- 
ent from the common schists. 

Names of Sivers and Mountains. 

The north branch in Nos. 4 and 5 divides into the middle 
branch, (sometimes called Dolo brook,) the north-west and north- 
east branches* When near Abacotnetic lake, if we should try to 
iaform the public of our exact location it would require many 
words, far we were travelling up the north-east branch of the 
north branch of the west branch of the Penobscot river. Evidently 
a change in the nomenclature of the different branches of this 
river would be desirable. Although objection has been made to 
the almost unpronounceable Indian names of the rivers and lakes 
of northern Maine, we cannot see how the branch method of giving 
names is an improvement. Certainly it is not in this case. 

As this subject of names has been broached, we desire to say $ 
few words respecting the inappropriateness of many names used to 
express geographical relations in Maine. Names may be inaf>pro«> 
priate either from repetition or uncouthness. No one would wish 
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to giro to a child • name of whioh the youth would be ashamed 
in after years ; nor can we suppose that a communitj would desire 
such uncouth names to remain attached to beautiful natural ob- 
jects in their vicinity as always proroke a smile upon the lips of 
strangers. Many romantic localities in the State might becbme 
famous as places of resort by summer visitors did not the names 
repel them. Nor can inelegant names ever appear in poetry. 
Bach designations as Hogback mountain, Tumbledown Dick, Bull 
hill, Ooo9e-eye mountain, Potatoe hill, Quaggy Joe, Jodtey Cap, 
Siogepole, Ben Barrow's hill and Hedghog mountain, are certainly 
inelegant, both in poetry and in prose. 

One would be surprised to learn how often the same name Is 
repeated in Maine. A few moments examination of the map dis- 
closes the existence of two Hogbacks, three Tumbledown Dicks, 
two Spencer mountains, four or five Pleasant mountains, the same 
number of Black hills and mountains, four Owl's heads, three sets 
of Seboois lakes, five Grand lakes, six Grand falls, fbur sets of 
Chain lakes, Ave Alder brooks, six Round ponds, nine Mud ponds, 
and nine Bald mountains. The nine * Bald mountain peaks in the 
State are generally quite high, and of grand proportions, which 
renders the constant use of the name all the more undesirable. 
There are two townships also having the name of Bald mountain. 
Like the autumnal tints of the forests, the names of colors applied 
to mountains is quite varied. There are three Blue mountains, a 
Bed, two Oreen, and several Black mountains. 

It is much easier to state the difficulty occasioned by the rednn- 
dant use of respectable or inelegant names than to suggest a prac- 
tical remedy. As popular language has sanctioned their use, it is 
only the popular will that can change them. In the new region of 
northern Maine there are many mountains particularly not yet 
named. Such objects may at this late day receive appropriate 
names, but very few of the others can easily be changed. When- 
ever a party of citizens may desire a change to be made in the 
names of beautiful objects in their vicinity, it is easy to fix the 



* Lest our stfttement should appear eztrayagant, w« will give the locations of 
all the Bald moaiitaint mentioned : 1. In the Bald mountain township between 
Moose riyer and the Canada line. 2. In township No. 8 near Parlin pond. 3. In 
the Bald mountain township south of East Moxie. 4. In Clifton. 5. In No. 10 of 
Hancdck county. 6. Upon the Androscoggin lakes. 7. In Newiy. 8. In Camden. 
9. Bald hills in No. 2, B» 4, of Aroostook county. Then may be more which we 
hftTC not noticed. 
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new same by appoin]fcmg a day, when ia the prefle&ce of a crowd 
the new appellation may be implied formally with appropriate 
oeremonies. Then if the community think well of the project, the 
old name will soon be forgotten. 

We have been 'much gratified at ;the reception which a few 
suggestions Of this nature in our last report have received. We 
suggested the name of Mount Pomola for one of the Katahdin 
summits, and Mount Matagamon for a precipitous summit on the 
west side of Matagamon or Orand lake on the east branch of the 
Penobscot. These names have very kindly been placed by Mr. 
Chace upon the State map without any solicitation. We have no 
doubt that whatever finds a place there, will be permanent. 

With a view to geographical improvement, we ciuinot resist 
the temptation to suggest one more change of name, in addi- 
tion to those spoken of in a previous part of the report ou the 
Schoodic waters, (which are more properly a restoration of the old 
appellations than the suggesting of new ones.) It would simpli^ 
the nomenclature of the branches of the Penobscot river to giv^e a 
new name either to the east or the west branch. The west branch 
is the largest and longest, and therefore should retain the name of 
Penobscot in full. An appropriate name for the east branch might 
be derived from the largest lake through which it passes ; viz : 
Matagamon ; and therefore we would suggest for it the name of 
Matagamon river, (pronounced Mat-tag^*a-mon.) The word in the 
original Indian dialect signifies grand. We should have then a 
lake, mountain and river of the same name, which would easily be 
associated together in the minds of all, students, citizens and 
visitors. 

By a strange coincidence, the name Pomola was applied many 
years ago by Mr. Young, a botanist, to the same peak to which 
we thought it appropriate last year. The earlier suggestion is of 
itself alone worthy of adoption ; and the coincidence of suggestion 
would show that a necessity existed for the application of the 
name of this Indian Deity to one of the peaks which he was sup- 
posed to inhabit. 

Geology of (he 8tt John Waters. 

We suppose the rocks upon the St. John waters, as far as the 
mouth of Black river, are the same with those already described 
upon the upper portion of the Penobscot, viz : micaceous schists 



SCIENTIFIC SDRVET. $49 

with oecasicmal tslcose variations. Last year a portion of this 
mass of schists was donominated talcose ; but now, for weighty 
reasons, we prefer the term micaceous. 

Putting togethier the various items of information witliin our 
reach, we suppose this schistose formation extends from Long la'ke, 
on the line between Canada and New Brunswick on the river St. 
Francis, to Bellows' Falls in Vermont. We have ourselves traced 
it continuously for at least 800 miles out of the 840 of its continu- 
ance, and have the observations of Sir William E. Logan and his 
assistants for the filling in of the gap of 40 miles between the 
north-east corner of Vermont and the south-eastern portion of 
Maine. The Canadian Survey have also traced this formation 250 
miles farther to the north-east, to Gaspe, on the gulf of the St.' Law- 
rence, so that we have a formation here 590 miles long, and that 
known, not by theory, but by actual observation. We think, 
however, that the disposition of that portion lying in Maine does 
not confirm the suggestion that ihe fossiliferous upper Silarian 
limestones and slates of Memphremagog lake are traceable contin- 
uously to rocks of the same age upon lake Temiscouata. Such a 
belt must cross a high range of mountains trans versly ; while the 
close proximity of the micaceous schists of the vicinity of Con- 
necticut river east of Memphremagog and at Megantic lake to the 
Maine schists, must render certain the existence of one belt lying 
to the eastward of the more southern limestones, and perhaps 
separating them into two belts. Those on Temiscouata lake, how- 
ever, are of the same age, and may be a repetition of the Mem- 
phremagog basin upon the opposite side of a complex anticlinal 
axis.* 

On the Woboostoock stream near its sources are four large 
ponds, known as St. John ponds. We carried across from the 
north-east branch of the north branch of the Penobscot river, so 
as to strike the Woboostoock midway between the two most 
northern of these ponds, in No. 6, R. 17. Descending the Wo- 
boostoock stream, we find no ledges until we pass the last St. John 
pond, in No. 6, R. If. Boulders of mica schist and quartz are 
common on the shores of the stream and the pond, except for two 

* Sir Willitm soggeBts, alter hearing oar statement of the difficulty, that poesibly 
the Silarian limestonea do not enter Maine at alU bat that the Memphremagog or 
Dudflwell aeries are connected with the Temisooaata rocks north of the riyer St. 
John; thus lying altogether in Canada. 
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or three miles south of the pond, where the buks are low and 
allttTial. Excellent grass lands might be cultivated here with very 
little labor after the first clearing had been effected. The rock be- 
low St. John pond is a clay slate, dipping 6^ S. £. Miea schists 
appear shortly in abundance in descending the stream, which mp-^ 
pear to be the predominant rock. In No. f, B. 16, clay sktte 
ledges appear, dipping 75° N. W. 

For two or three miles previous to reachmg Baker lake, we 
passed through an immense amount of low, swampy meadow land,) 
with scarcely a perceptible flow to the current. Immediately ad- 
jacent to Baker lake is a tongue of higher land crossing the vaUey* 
Hence we came to the conclusion that formerly there was a lake 
covering this low land separate from Baker lake, though commuai*- 
eating with it by a " Thoroughfare." The rise of water twenty 
feet by an obstruction at the outlet of the existing lake, would 
produce the same effect. Tiie hills ^bout these lakes are very low« 

No ledges are to be found upon Baker lake. The shores are 
lined with coarse boulders of mica schist and quartz. Mr. White 
thinks there is a '' Lake Rampart" four feet wide and half the length 
of the lake on its eastern shore. Woolastaquaquam stream, the 
outlet of Baker lake, is much larger than the Woboostoock, and 
falls very much for half a dozen miles below the lake. Near the 
lake are schistose strata, dipping 45° N. W. Similar micaceous 
schists crop out near the junction of the Woolastaquaquwn stream 
with the south-west branch of the Wallastook or river St. John,- 
dipping 75° S. E. In this vicinity we prospected a little for gold, 
but discovered no more of the precious metal than at the mouth of 
Lane brook. We went up the south-west branch a couple of miles, 
or as far as the unusually low stage of the water would permit, 
but discovered no ledges. Boulders of a very coarse conglomer- 
ate — the same as those described last year upon this river lower 
down — are common here also. The source of them is not to be 
found on the river St. John, but further west. Sir W. E. Logan 
describes a coarse conglomerate upon [Little] Black river, a 
short distance upon the Maine side of the boundary line, whidi is 
probably the source of these enormous boulders. Judging from the 
strike of the rocks in this part of the State, this conglomerate belt 
must lie very nearly along the boundary line from lake Pohenaga- 
mook to lake Ishaeganalshegeck. From thence it must continue 
along the Canadian side of the border, but we do not think its 
south-western extension has ever been explored. 



The rocks all the reat of the waj from the yns^on of the two 
hittDcbes to township No. II, the limit of our last year's explora* 
tiond, are mica schist« the same as that described betweea No. 11 
nod the mouth of Little Black river. In the north*east corner of 
No» 9^ S. 11,- the dip is about 75'' south-easterty. In. the south 
part of No. 11 the dip is 8° higher. Terraces are generally very 
scarce upon the river St John above the mouth of Little Black 
liver, but very handsome ones are often seen for two or three miles 
of its course below the mouth of the north-west branch. The stris 
run north-easterly down the river, very much in the fashion of a 
glacier. In No. II we noticed a bould^ of the coarse conglomerate, 
24 feet in diameter. Although we arrived at the Seven Islands^ 
£Mrm on the 30th of May, we passed two large snow-drifts within ' 
ten miles of Ihe buildings. This fact shows l^e lateness of the 
spring in this part of the State, yet the crops had all been planted 
when we arrived at the &rm. There are probably few years when 
snow cannot be found on the ground in this region in every month 
of the year except July, August and September. 

Qeohgy of the AUegwaah Waters. 

Oor route now lay from the Seven Islands' farm to Chamberlain 
lake, or the same route we travelled over the previous year. 
Therefore we will not gieneralize concerning this region, and will 
now notice only some corrections and additions to onr last year's 
report. Between the rivers St. John and Alleguash the rook 
seems to be entirely mica schist. Three miles east of the St. John 
the schists dip 80^ S. E. At the line between ranges 14 and 13, is 
a band of clay slate with perpendicular strata. But half a mile to 
the east the mica schist appears again, though highly argillaceo^is 
in its character, with the strike N. 55° E. 

At the carry below Churchill dam the argillo-micaceous schist 
dips 60° N. 20° W.; hence we do not feel satisfied that all this re- 
gion should be ranked as clay slate. Trap and silicious slate were 
found upon a small island near the McCatherty farm, in Churchill 
lake ; and on the east shore of the lake a very coarse conglomerate 
occurs, dipping 12° N. 5° E., whose constiuents are mostly peb- 
bles of silicious slate. This is evidently a newer rock than the 
schists and slates heretofore described. Near the south end of 
Churchill, similar conglomerates occur, dipping, say 50° N. W. 
An expedition from here to Spider lake revealed nothing of inter- 
est. There are no ledges upon the lake or its thoroughfare. 
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We were enabled to confirm tiie truth of all our observations 
made last year upon Heron lake. Especially we ibimd the singiir 
lar trappean conglomerate, with its immense oonstitaent boulders, 
one of which is nine feet long. The conglomerate composed of 
the largest boulders lies adjacent to trap ledges; and the far- 
ther removed from the genuine trap the conglomerate is, the more 
distinctly the sedimentary character is displayed, and the smaller 
become the pebbles. On one of the smaller islands these pebbles 
are arranged i^ lines of stratification, with the course N. 15^ E. 
We have no longer any doubt that this trappean conglomerate is 
truly sedimentary in its origin. Near the dam at the north-west 
part of Chamberlain lake, are a few ledges of trap. 

No ledges were seen by us between Chamberlam and Ohesun* 
cook lakes. The physical character of the country has been al- 
ready described. 

In, these explorations in northern Maine, we were accompanied 
by Mr. Oliver White of Richmond, Ind. So much interested did 
he become in the geology of this part of the State, that at his own 
expense he undertook the exploration of the route from Chamber- 
lain to Chesuncook lake, by the way of Alleguash and Cauquom- 
gomoc lakes, a route never before travelled by any scientific man. 
His zeal was the more to be commended since the abundance of 
venomous insects rendered exposure to their attacks almost insuf* 
ferable. He wrote out an interesting account of his discoveries, 
which we herewith present under a deep sense of obligation. 

Allbguash and Cauquomoomoo Lakes. 
To C. H. Hitchcock, State Geologist: 

Sir: — ^The subjoined is my report of observatiohs made in ac- 
cordance with your directions, on the geology of Alleguash and 
Cauquom gomoc lakes and the vicinity. 

After parting from you at Chamberlain Lake farm, June 3d, we 
rowed directly for the upper end of the lake, and entering upon 
Alleguash river soon began to discover ledges of the underlying 
formations. The first ledge seen, two and a half miles up, was a 
micaceous clay slate, dipping north-west 45°. For nearly three 
miles these slate ledges are almost continuous, dipping in the 
same general north-west direction, producing a series of very dif- 
ficult rapids, and in three places a perpendicular descent of from 
two to six feet. A few rods above the first falls the strike was 



norA-eai^ and (soiiiiL-wegt, tke dip' being 90^, or perpendicillar. 
At the seeond fsdte the dip is "^5*^ north-west. Half way up from 
Ohambedain lake, we csme to the Orand falls, where the water 
descedds twenty feet over a ledgB having a dip of 80** norih 80** 
west/the strike of coarse beingat right angles, or south 30** east. 
To the east of the falls the drift has been washed away, exposing 
a surfiice beautifully levelled and striated, the scratches having a 
direction of north 50** west. In addition to what nature has done 
toward ftimishing a reserrpir for the reception of logs, the enter- 
prififng lumbermen of this vidntty have increased the height of the 
frils, so as to make quite a large sheet of water above them. 

The rock here is a more indurated and less perfectly cleava^le 
variety than what we had already met with. One mile above the 
ftUs the strata are very distinct, witti a dip of 30** north 10** west. 
This rock has a large per cent, of calqareous matter in it. The last 
of these ledges before reaching AUeguash lake has a dip of 80^ 
north 26** west. All the exposed portions of the underlying for- 
mations on this river Ke within and occupy nearly the whole dis- 
tance between the south and west lines of township No. 8, R. 13. 
Tke river runs this distance directly across the strike of the strata, 
hence the origin of the falls and rapids. 

Entering upon AUeguash lake we soon discovered that the 
whole of the eastern and southern shore was girdled by the out- 
cropping strata — a light-colored, very micaceous variety of clay 
slate, exhibiting in some parts a calcareous character ; yet hardly 
sufficient to come under the head of calcareous slates. Almost 
the first thing that strikes one as peculiar, is the perfect distinct- 
ness of both stratification and cleavage, so much so that no one 
could mistake one for the other. Just south of the outlet the dip 
is 85'' north-west. A little further on, and forming the southern 
shore of this cove, is perhaps the finest exhibition of the smooth- 
ing striating effect of the drift movement easily to be found. It 
consists of a surface shelving down under the water at an angle of 
12^, 500 feet long and over 50 feet wide, as smooth and regular as 
a floor, and covered with fine scratches running north 50** west. 

Farther south, and near the centre of the eastern shore, there is 
an anticlinal axis, having less than one rod of the summit taken 
away, the strata on the one side dipping 12** north 25** west, and 
on tiie other 12** south 25** east. The second island is composed 
of clay slate, dipping south 80** east, and forming with the third 

45 
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iBle, which is to fhe east and has a dip of 85^ north 30*' west, a 
synclinal axis. The cleavage and strata here are at right angles. 
Several other islands, together with the outcrops along the sonth- 
eastecn shore, are composed of the same clay slate ; and what is 
peculiar to this part of the lake, is that the strata are tilted so as 
to be nearly perpendicular. 

Upon reaching the extremity of the lake in this direction, we 
proceeded up on the other side, and found an entire change in the 
character of the rocks. They are an unstratified trap conglome- 
rate, forming extensive ledges all along the south-west shore. 
At first it was an unmistakable trap conglomerate — trap boulders 
and a trap matrix, but further on the cementing material disap- 
peared, the boulders growing larger and assuming that concre- 
tionary or nodular character spoken of by you on page 410 of your 
Preliminary Report as occurring on Heron iake. The largest 
boulder we measured here was five feet long. From the fact that 
genuine conglomerate is found in such close proximity and merg- 
ing into this latter rock, there can be no doubt as to its true con- 
glomeratic sedimentary character. 

On either side of a valley running in upon this part of the lake 
is a range of mountains presenting marked difierences in appear- 
ance, — ^that to the east is lower, and has a rounded, graceful out- 
line, showing the soft, easily disintegrating clay slate of which it is 
composed, while those on the west side have a more broken, rugged 
contour. The upper part of these latter are very precipitous, so 
much so as frequently to prevent the growth of vegetation, and 
leave the rocks exposed, which looked veiy much like trap. This 
surmise was afterwards confirmed in passing along the portage 
skirting the base of this range by the great quantity of angular 
trap boulders we found. The mountains all along the west side of 
the lake and extending back firom it, were, I have no doubt, trap 
mountains, as they exhibited the same shouldered wedge-shaped 
sharpness of outline. 

By mistake, we found our way to Ellis brook pond, a small and 
very shallow sheet of water one mile south of Alleguash lake. 
The strata are exposed in a g^at number of places, both around 
the shore and on islands. The rocks are the same as those of the 
eastern shore of Alleguash lake, having a general north-west dip. 
We made but few observations here, of which one on the south 
shore may stand for all. Here the dip was 75® north-west. In 
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some places there seemed to be a tendency to foliation in tbe thick- 
er and more indurated layers. 

Xn approaching the stream that enters the Oauqaomgomocsis 
lake on the portage from Allegaash lake, we passed over two well- 
defined terraces, running parallel to the stream so far as we could 
see. Entering Oauquomgomocsis, it was evident that the east 
side would be the most favorable for geologizing, as it is the one 
next the mountains, and upon which the strata cropped out. Just 
east of the entrance the first ledge proved to be clay slate contain- 
ing considerable mica. The dip in this and the next two ledges 
is 50** north-west. Near one of these ledges is an embossed rock 
with striae having a direction of north 10® west, which is more 
nearly north than any we have met with in this region — a change, 
no doubt, caused by a local deflection in the direction of the tritu- 
rating force. The most southern ledge on the east side has a dip 
of 80* north 30** east. 

A little way to the left of the outlet is the last ledge, consisting 
of an indurated variety of micaceous clay slate, and having a south- 
east dip of 80®. There is here a very beautiful instance of local 
contortion, forming what in carpentery is called an 0. G. mould- 
ing, showing that while in a sdft, plastic condition, undergoing 
metamorphism, it had been subjected to lateral pressure. It is 
the same in miniature as what has been demonstrated to have taken 
place in the Housatonic and Alleghany mountains. The same 
phenomenon is presented in the strata a few rods above Leadbetter 
falls on the west branch of the Penobscot, and on a somewhat larger 
scale than here. 

On the west side of this lake we observed no ledges ; and although 
we did not examine particularly, yet we presume from the low, 
fiat character of the shore and adjoining land, that the rocks do 
not come to the surface. In the south end, a short distance from 
shore, is a solitary trap boulder some thirty feet long by twenty 
feet wide and ten feet high. Now taking the directions of those 
striae as an index, there can be no doubt that this boulder has once 
formed a part of the trap mountains heretofore spoken of, and had 
been transported three or four miles by some great iceberg or 
glacier of the pre-historic period, and deposited where it now 
rests. 

The rocks of Oauquomgomocsis lake differ from those of AUe- 
guash lake in the obscurity of the stratification ; the layers are 
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almost entirely obliterated by the cleavage, or what appears to be 
more properly such ; so that in my notes I find these obserTations 
as to the bearings of the strata marked as questionable, with the 
exception of the last on the contorted strata, which I took as proof 
of its stratified character. Now this latter has a south-east dip, 
yet the last observation before this is on the strike of the other, 
and one which I had marked as questionably north-west. All of 
which would go towards strengthening the suspicion as to the real 
character of the supposed stratification. 

We found no ledges from this lake down to Cauquomgomoc. 
But when we arrived at the lake, and- turned to the left along the 
north-east shore, we encountered a very curious and somewhat 
puzzling series of formations. The first six ledges and embossed 
rocks, occupying a space of less than the eigth of a mile, were 
composed of a compact, fine-grained conglomerate, broken up by 
numerous joints, but having no recognizable stratification. It had 
been somewhat metamorphosed, and had a decided calcareous 
character. Probably the cementing material is carbonate of lime. 
Then there is a change to clay slate, having a north-west dip of 
(TS®. Just beyond this is another ledge of an ur^doubted argilla- 
ceous rock, yet massive, and without any apparent stratification 
or lamination. The next is true clay slate with a dip of T5® north 
25° west. With this the slate terminates and is succeeded by a 
species of conglomerate of uncertain stratification. It appears to 
be made up of large boulders of varying composition, altered so as 
to make a rock of almost homogeneous texture. The most con- 
spicuous component is a brownish-red sandstone. Yet the whole 
rock has the peculiar argillaceous odor. 

Beyond this again we came to another set of clay slate strata 
having a westerly dip of 15°. These strata were very much 
weathered — filled with long rifts and holes — an efiect of its uneven 
decomposition. Thus withia less than one mile and a half, there 
were four changes in the character of the rock : 

Ist — A fine-grained conglomerate ; 

2d — Clay slate ; 

3d — Coarse-grained conglomerate rock ; 

4th — Clay slate, much weathered ; 
Presenting an interstratification of two large beds of conglomer- 
ate. We found this same thing in miniature upon arriving at the 
termination of these rocks, where there is a succession of inter- 
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stratified slates and conglomerate, ranging in thickness from six 
inches to two feet, varying in dip from west to north 60® west, 
the angle being near T5**. The latter were probably the thinning 
out of the thicker beds below, or the forces and material which 
produced them must have become exhausted. From here we 
rowed directly west across the lake to where we had observed the 
rocks were exposed, and encountered a large island, which to- 
gether with the neighboring shore, was made up of a greenish 
colored, very hard, brittle rock, having a strong argillaceous odor, 
without any traces of stratification, and traversed by a net-work 
of joints. It looked so much like an altered rock that at first I 
hesitated whether to call it trap or a n^etamorphosed schist. But 
upon further investigation and a comparison of it with labelled 
specimens, I have classed it with the former, and call it a dioritic 
variety of greenstone. To the south-east of this, clay slate ap- 
pears again, skirting the shore and forming embossed ledges. The 
first determination of the dip we made was on an embossed rock a 
few rods south-east of the trap island ; it was 75® north-west, and 
we found by other measurements farther along, that the dip varied 
little from this either in quantity or direction. Upon the rock first 
measured there are striad having a direction of north 15® west. At 
another place they have a direction of north 10® west. 

Cauquomgomoc is a pretty little sheet of water set amid some of 
the most beautiful scenery we have yet, since the commencement 
of the trip, had the pleasure of viewing. It is surrounded on 
three sides by mountains and highlands, in some places coming up 
to the water's edge, and at others retreating so as to leave a mar- 
gin of comparatively level land. They begin just to the north of 
the outlet, with a squat, rounded range, and running around to the 
north and north-west, growing continually more varied and inter- 
esting where lies the culminating point of the scene. The par- 
ticular feature of beauty just here is the receding perspective of 
ranges, each one overtoping those in front, until the last seems to 
mingle with and become lost in the ocean of blue beyond. The 
clear, sparkling waters in front of you, with the receding series of 
pine-clad highlands beyond, and over all a bright sun adding its 
thousand touches of beauty, make a scene which once beheld is 
not easily forgotten. The south-eastern shore is flat, and the 
water all along this part of the lake is quite shoal. It was the 
frequent remark of the guide while here, who was an old lumber- 
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man, as he observed the tops of the pines shooting up above the 
other trees, that " there was yet a good chance to lumber here/' 
notwithstanding there had been so much abreadj taken away. 

After leaving the lake we came to a long stretch of swift water. 
Near the upper part of this, and a short distance below the outlet, 
there occurs a series of ledges, extending across the river, over 
which the water rushes, falling within the distance of four rods, 
twelve or fourteen feet. At the upper part of the falls is clay slate, 
a less micaceous variety than that seen above, having a dip of 45^ 
north 35^ west, the strike of course being at right angles to it, or 
nearly north-east and south-west. Then comes an interstratification 
of several, not very thick, beds of fine-grained conglomerate, exactly 
identical in appearance and structure with what we had already 
seen on the lake. These beds are irregular in thickness, and seem 
to pass into the slate by insensible degrees, so that there is no 
definite line of demarcation between them. The lower portion of 
the falls is made up of a distinctly stratified, blue arenaceous rock, 
containing quite a per cent, of carbonate of lime. Some five or 
six feet of the terminal portion of this strata becomes of a red color, 
produced by a partial disintegration and peroxidizing of the iron, 
thus exhibiting more perfectly its arenaceous character. The dip 
of this last bed is greater than that above, and I suspect that furth- 
er investigation would show that the former is superimposed 
unconformably upon the latter. This was the last place where we 
observed the characteristic formations of east Cauquomgomoc. 
From here to Black pond the underlying rock is clay slate, as exhi- 
bited in two or three ledges in which the strata are perpendicular, 
the strike being north-east and south-west. 

There is nothing of particular interest about the geology of 
Black pond. The north-east shore is lined with ledges of clay 
slate, upon which we made the following observations : First after 
entering, dip 80^ north 35® west. Near this is an embossed rock, 
with striae having a direction of north 10® east. The ledge mid- 
way has a dip of 75® north 35® east. A short distance beyond 
this again the dip is 45® north 30® east, and the cleavage planes are 
very perfect. I counted four or five other ledges having essen- 
tially the same dip. We saw no outcrops on the south-east shore, 
and from its flat character we inferred there were none. 

From here down to Ohesuncook lake we encountered two con- 
siderable falls and a few ledges composed of trap identical with 
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that of western Oauquomgomoc. We discovered no schists in 
connection with these rocks. At Chesnncook lake we entered 
upon a field already explored by yourself, hence the necessity of 
my reporting further had ceased. 

Allow me, sir, in conclusion to say, that these observations were 
conducted under a degree of personal discomfort which prevented 
such an accurate and detailed examination of some of the more 
interesting and obscure points as I could have wished, yet what 
has been done is herewith submitted^ 

With the greatest respect, 

Yours, &c., 

0. WHITE. 



2b Prof. 0. H. Hitchcock, Geologist 

of the Scientific Survey of Maine : 

Sib : — In accordance with an agreement that during an explora- 
tion of a portion of Aroostook county in pursuit of such of the 
vertebrated animals as I might find, any incidental observations I 
might make in geology should be communicated to you, I here- 
with submit the following for your consideration. 

I left Bangor in company with S. D. Besse of Winthrop, on the 
evening of 29th of May. 

My route from Bangor was by railroad and steamboat to Matta- 
wamkeag, thence up the Aroostook road to Fatten, which was 
made a station or central point of action. 

Qtiartz Boulders. 

While passing along the northern part of No. 2 (Benedicta) and 
southern part of No. 3, my attention was drawn to the abundance 
of quartz boulders of a larger size than that rock generally exhib- 
its, or, at least, much larger than any I have met with in Maine. 
These boulders have- evidently been swept from some localities fur- 
ther north, (perhaps Chase's mountain,) where they were associated 
with schist of a talcose type, patches of which still adhere to them. 
From what exact locality they did start, or whether, like the quartz 
and talcose schists in other parts of the Union, they indicate the 
presence of gold, I am not able to say, as I made no examination 
of them in reference to that or any other specific character. 
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Roqjjing Slaie. 

As it required some liMe timei, after enriving at Patten, to pxe- 
pare for a tour in the forest^ wbat leisnse I had waa q»ent in excnr'* 
sioDB in that vicinity. The rock formation in this neig^foorfaood, 
as yon have stated in afosmer r^ort, I Ibnnd to be slate. In some 
localities I found it to exhiMt good qnalitieB for xDofi&g slate. 

On the premises of Hon. Ira Fish, abont a mile and a half from, 
lbs Tillage, and on the north bank of the Mill stseam,. this slata 
crops out in the form of a bluff, of moderate height,, from whidi we 
obtained excellent specimens. From a earaoiy eacasmnation, as &r 
as the surrounding forest woold allow, I am led to the conclusion 
that a good quarry might be opened here with a prospect of its 
yielding a large supply of this useful material of very fine quaHty. 
It cleaves readily, giving a smooth even surface, and possesses the 
requisite tenacity to allow of its being dressed and pierced, or 
punched in the usual manner. 

Conglomera^ BoiMerg. 

A large proportion of the boulders found around the village of 
Patten are conglomerate. None of this rock is found here in place 
except in one locality. This was in the bed of the stream, near 
the lower grist-mill. One of the abutments of the bridge, which 
crosses the stream there, is built upon it. The extent of it is 
not manifest, as it soon dips below the bank and is hidden deeply 
in the earth. 

Oranite Bluff- ' 

But little granite is seen after you pass above Lincoln. I had 
an opportunity through the politeness of Mr. Haines of Patten, to 
visit Island Falls on the Mattawamkeag, about ten miles north- 
easterly from Fatten. About two miles east of the faUs, is a re- 
markable bluff of coarse crystalline granite, rising up abruptly to 
a height of at least three hundred feet. In some places it forms 
perpendicular precipices presenting all the rude» broken, craggy 
piles and confused heaping up of angular fragments, usual in such 
formations. It is of rather coarse texture, and therefore would 
require considerable labor, skill and care in dressing and preparing 
it for building purposes. This is probably the most northern locali- 
ty where granite is found in place in this section of the State. I 
subsequently had an opportunity of tracing this formation, in a 
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thus giving to the sides, or perpendicular surfaces of the slabs, 
or blocks, as they lie in the quarry, a trapezoidal form. The 
texture of this rock is compact and solid, very little decomposition 
being exhibited from the effects of long exposure to the weather. 
As yet no particular use has been made of this rock, but from its 
proximity to the road — the ease with which it may be quarried — ^its 
location in the vicinity of a thrifty, growing village, like Patten, it 
cannot fail to be soon brought into practical use as a building 
material, or for posts and sleepers for fences or other fixtures. . 

Mineral Spring, 

We were informed by Mr. Smith, that about a mile from this 
ledge there is a mineral spring, which, from his account, I think 
must be of a chalybeate character, and probably well charged with 
iron, judging from the abundant deposit which is made from its 
waters. We had not time to visit it then, and make a note of it 
now to call attention to the fact of its existence, that it may form 
the subject of future examination should circumstances allow. 

Horsebacks, 

After passing through No. 5 we come upon the supply road 
which leads from the settlement to Grand lake, and thence to 
Chamberlain lake, and the settlers become more scarce and the 
road more rough as you progress. After passing Mr. Rich's 
clearing, you find no more clearings or settlers for several miles, 
until you come to Shin Pond. Here we found a young man by the 
name of Crommet, who had made a large clearing and was busily 
engaged in getting in his crops. We found no rocks in place here. 
A boulder or two of hornstone, made up the amount of geological 
indications. After passing a few miles beyond this locality you 
find the growth indicating a change of quality in the soil. It 
becomes thinner and of a more gravelly character, and you soon 
find the road passing along on one of those singular formations 
called in common parlance " horsebacks.^' 

These horsebacks arrested your attention last year, and were 
the subject of remark in your report. They are probably more 
abundant and more varied, as it regards direction and extent, in 
Maine, than in any other part of New England. I leave it to you 
to search out the cause and theory of their formation. 

They are certainly deserving special attention and research, and 
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on account of their numbers and extent^ (some of them passing 
over a stretch of fifty or more miles,) they certainly would demand 
no brief space of time and care in their investigation. 

Whatever may be their extent, or their direction, they all have a 
similarity of character and accompaniments. They are, in /act, em- 
bankments of gravel, sand and rolled pebbles, of different heights 
and widths— a stream on one side, and often a bog or a morass in 
some parts of their extent on the other. 

f'or one thing they are peculiarly fitted. They afford capital 
reading by the dry, well-drained and compact bed they furnish on 
which to travel. What the real extent of this one is, we could not 
well ascertain, on account of the forest covering the country on 
every side — from appearances, however, as indicated by growth, 
&c.— it rises some distance north from where the road strikes it, 
probably from a spur of Haybrook mountains-running southerly 
to this point, then curving westerly extends three or four miles to 
the Seboois river which passes through it — thence, a short dis* 
tance from the west bank, it curves northerly continuing eight or 
ten miles, until it strikes the south margin of second Seboois lake 
where it drops off giving place to the lake, but again rises on its 
northern shore and is lost in the forest beyond. 

Six miles further west, directly in the rear of the " Seboois 
House," is another one. This alse rises somewhere in the forest 
northwesterly from this house, and when near to it curves around 
easterly, passing again into the forest ; how far, I had no means of 
ascertaining. At the turn of the curve is a singular gap, or break, 
sufficiently wide to allow the road to pass through without any 
change of grade. Thia " horseback'' is similar in its characteristic 
features to all the others. If all of the formations of this kind, 
that could be found in this State, were accurately traced out and 
mapped, they would present a singular and interesting representa- 
tion of what was, probably, one stage of the Lacustrine era of the 
surface of Maine in the remote ages of the past ; and might afford 
a satisfactory explanation of many changes which have since taken 
place on this part of the face of the earth. 

The Gorge of the Seboois or Oodfrey^s Falls, 

At the point where the supply road mentioned above, strikes the 
Seboois river, a rough, but strong bridge has been thrown across 
the water ; and a little above it, has been built a dam by the lumber- 
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men, for the purpose of commanding the water at their pleasure, 
in order to facilitate the floating down of their logs in the spring 
and early part of summer. 

The slate rock, which had not been seen in place since leaving 
No. 5, here shows itself again above the surface. 

Just below the dam, the Seboois, which has pursued rather a 
sluggish course above, the current rendered more so by the dam 
itself, begins to move more briskly. This is occasioned by the 
commencement of a slope, or greater incline of the bed of the 
river. This slope is confined to the bed, but does not affect the 
bank; which, on the west side, is a somewhat level plain or plateau, 
and on the east, hills of pretty high elevation. 

This slope continues a regular but pretty fast descending grade 
for three or four miles, and thus forms a magnificent gorge, through 
which the waters, crowded on either side by the precipitous banks, 
which rise, during the last half of the course, nearly or quite three 
hundred feet in height, finally rushes with immense velocity and 
^ower. The bed of this gorge is the slate rock. The direction of 
the river, in this place, is the same as that of the strata of the rock 
formation over which it passes, both pursuing the same " strike'' 
the whole distance until it comes to the last pitch, more properly 
called Godfrey's falls, where it curves to the east, thus cutting the 
rock strata more at a right angle and terminates the rapids by a 
leap, and a plunge into the basin below of nearly or quite fifty feet 
in height. 

While the water passes over the slate in the direction of its 
strike, it wears it away apparently uniformly, thus forming a regu- 
larly descending plane obstructed only by the points and knobs, 
ajad irregular jutting up of the edges and fragmentary portions of 
the strata ; but when the current is turned across the strata, its 
effect is to break it off in tabular masses, and thus changes it into a 
succession of cataracts and cascades over the rough and unequal 
steps formed by rending away those masses from their parent 
bed. The river, after this, meeting with comparatively small ob- 
structions only, passes along more quietly until it unites with the 
Penobscot a little above Hunt's farm, in No. 3. 

At the foot of these falls commences the long " carry," or port- 
age of the Seboois, three miles in length, well known to lumber- 
men and voyageurs in this section. At first, the boats and luggage, 
after being taken out of the water, had to be **toted^^ up the steep 
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bank, 300 feet above the river, in order to reach the plateau 
above — then commenced the " carry" on the western bank across 
the plain, to the dam, where the boats and cargo were again em- 
barked for their upward voyage. This plain was once covered 
with a heavy growth of enormous pines, but these have long since 
been destroyed by fires, and a stinted and scattering growth of 
birches, poplars and blueberry bushes, taken their place. Happily 
the road in from Patten has precluded the necessity of getting 
supplies on and over this laborious route, and the portage is now 
used principally by river drivers on their descending voyage in the 
spring. 

The southern extremity of this gorge, and Godfrey's falls, were 
very accurately delineated by the artist who accompanied Dr. 
Jackson in his first survey. A great portion of tiie eastern bank 
is a steep, mountainous declivity of slate rock, occasionally inter- 
spersed with trees and shrubs, and in some places presenting nearly 
perpendicular cliffs. 

This slate rock is so soft, and so easily abraded and frittered 
away, that it affords no record of the operation of water long ages 
ago, as does granite in like situations ; and hence no discovery could 
here be made of any marks or testimony as to the height of the 
river in former times. It is however highly probable that, at some 
early period, the bed of the river was high above its present site, 
and there was a mighty cataract at the southern extremity of what 
is now the present gorge, where it took its leap down to the basin 
below the falls ; and that, by the ceaseless apd rapid attrition of 
the waters, the bed rock has been worn down to its present slope. 
May not the finer particles of this formation, ground to an al- 
most impalpable dust by the action of the current, and suspended 
in the descending floods which poured into the ancient lakes,* 
far down the present Penobscot, have been gradually deposited 
therein, and contributed to the accumulations which constitute 
the valuable clay banks now so useful to the people who reside in 
their vicinity f This theory may seem extravagant to some, but, 
from observations and examinations of the effect of water in such 
cases, we are persuaded the idea is not altogether a geological fan- 
tasy. As corroborative testimony that there was once a time 
when the principal fall was at What is now Godfrey's falls,- may be 

*TitePeiiobeoot river in its whole length, like some other riyers in Mftine, was 
onoe, tmdonbtedly a oonnected series, or chain of lakes. 
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mentioned the fact, that Shin brook, which rises in Shin pond, a 
few miles east of the dam, and about on the same level, and run- 
ning westerlj across the range of the slate strata, finally makes a 
plunge in a cascade of more than seventy feet, before it can mingle 
with the Seboois waters below, to which river it is a tributary. 

Hay brook Farm and Seboois Farm. 

Two large farms were some years ago cleared up and established 
in this vicinity, which afford both a criterion by which to judge of 
the quality and productiveness of the soil, and also very conven- 
ient accommodations and houses of entertainment to any who may 
be led by business or pleasure into this section. 

A few miles before you come to the Seboois river, as you come 
in from Patten, you leave the Horseback by a road leading north- 
westerly, which brings you to Frye's farm or Hay brook farm. 
This is a large interval in the bend of the Nutupsemic stream, 
commonly called " Hay brook." (Almost every small stream 
where the wild grasses may be*cut is called by lumbermen Hay 
brook.) 

At this time the farm was under the care of Mr. Silas Cobum, 
whose family consisted of his wife and son. The soil and land 
adjacent is made up principally of drift from the mountains at the 
north-east. There are several terraces or steps. The lowest, lying 
on the margin of the stream, is of finer deposit and contains sev- 
eral beds of grey clay of strong tenacity, and of excellent quality 
for bricks or coarse pottery. It is frequently overflowed, and too 
low for cultivating, but very productive in grass. The next higher 
step is of coarser material and contains gravel and pebbles, but is 
easily cultivated. Still further back on more elevated land are 
found boulders of conglomerate and occasionally fragments of 
Oriskany sandstone containing spiriferae and other fossils. 

In good seasons, one hundred tons of hay are cut on this farm, 
which, when lumbering business is brisk, finds a ready market as a 
supply for the teams during the winter. There were kept here, 
last winter, thirty-four head of cattle which are now pastured in 
the meadows and forest lands on Hay brook above the farm. 

Passing onward westerly, by a very decent road over the Seboois 
bridge, and six miles from it you come to the ''Seboois House" 
farm. Here is a large farm cleared several years ago by Mr. Jos. 
Twitchell, then of Oldtown, who built a large tavern house and 
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commodious stables. He moved his family in and kept a lumber- 
man's hotel here for four years, to the great comfort and accept- 
ance of woodsmen, and, we doubt not profit, to himself. 

This place is on the line of th@ sandstone strata of Stair falls and 
the foot of Montagamon or Grand lake of the East branch, and we 
expected to find it in place here. Ko rock formation of any kind, 
however cropped out here, but the prevailing stone or boulders 
though not large, were sandstone. Of this stone the foundations 
and underpinning of the house were built. Mr. Twitchell had 
also built a lime kUn, when he was putting up his buildings, and 
availed himself of the " Helderberg limestone," some six miles 
north-easterly, of which we shall speak hereafter, burnt very good 
lime with which he laid up his chimneys and plastered his rooms. 
He was piloted to this locality of limestone by one of the Indians 
who was with Dr. Jackson who discovered it on his tour up the 
Seboois into the Aroostook, and the discovery was of great service 
to him in his enterprise of building so extensively so far from the 
facilities and conveniences of civilized life. 

The surface of this farm is rolling, the soil a good sandy loam 
and productive. We have spoken of the horseback which here 
shows itself a short distance west of the house, curving round to 
the east, which is evidently distinct and independent from the one 
through which the Seboois passes, six miles further east. The 
farm and fixtures now belong to Amos M. Roberts, Esq., of Ban- 
gor, who makes it productive in hay and other supplies for his 
lumber operations in the forest above. We found it in charge of 
Mr. Nahum Stackpole, formerly of Augusta, who, though keeping 
bachelor's hall, nevertheless entertained us very comfortably, and 
assisted us in our operations at very reasonable charges. 

Scragly Lake. 

Wishing to obtain specimens of some of the fish and reptilia of 
Scragly lake, I obtained the services of Mr. William Staples, who 
with Mr. Knox, engaged in this neighborhood hunting, and had a 
canoe in its waters, to accompany and guide us thither. This lake 
lies about five miles north-westerly from the Seboois House, and 
is reached by travelling over a very good supply road. 

Its waters are one of the sources of the west branch of the Se- 
boois. On reaching the foot of the lake we found the inevitable 
dam, which the enterprise of the Penobscot lumbermen have built 



868 BOABD OF AORICULTCrRE. 

i 

at the foot of almost every lake (and they are not a few) all over 

the wild lands — or at least, where there is a pine log to be floated 
on its waters. We saw no rock in place on our way, but occasion- 
ally passed moderate sized boulders of a grey compact sandstone. 
We found the lake to be about four miles in length, and its shores 
deeply indented with coves and creeks and its waters, for the most 
part, very deep. There are several islands in it, and on a part of 
its eastern shores, and on the islands ledges crop out, some of them 
forming bluffs of considerable height. After furnishing ourselveB 
with such specimens of the fish and reptiles we came iri pursuit of, 
we landed on the shores and islands to obtain specimens of its 
geology for your inspection. 

They are of three varieties. On the eastern shore, as you pass 
up the lake, are found ledges of unstratified syenitic rock — next fur- 
ther north, on one of the islands, is argillaceous slate full of seams 
and joints, the strike or range north-east, dip perpendicular, and 
next north of this silicious slate having the same range and dip as 
the other. 

I thought it probable that the sandstone might be found in place 
here as indicated by boulders which we had passed below, but saw 
Slothing of the kind. I was afterwards told by a person who had 
spent considerable time, a few years ago in the neighborhood of 
the lake, "prospecting for timber," that on a highland called 
" Owl's head," not far east of the lake, he found rock that " con- 
tained shells of various kinds." This was probably the sandstone 
in question. 

Seboois Lakes. 
Returning from Scragly lake to the Seboois House, we com- 
menced preparations for an exploration up the Seboois lakes, and 
accordingly made arrangements with Staples; who had canoes in 
those waters also, and who was well acquainted with the haunts 
of some of the wild animals we were desirous of obtaining, to act 
as guide and woodsman for us. As his canoe was at the Seboois 
dam, and from the position of the lakes above, and the direction of 
them from Seboois House, I thought it might be a saving of time 
to dispatch Messrs. Staples and Besse to the dam for the canoe 
while Knox and myself took a " bee line" for the foot of the first 
lake, and wait until they came up the river to that place. In this 
calculation however, I was foiled, by the fact being made known 
to us that the invariable accompaniment of a horseback, viz., a bog 
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or morasii on one side or the other, in some part of its extent, was, 
in this case', actually located between the house and the lake in 
question — that the horseback, as we hare before stated, after cross- 
ing the Beboois, turned northerly and stretched along for many 
miles having the Seboois river on its east side and an extensive 
bog on the west, and that there was no better way to get to the 
lake by land than to proceed to the dam and then take a '*U>i£?^ , 
road up the horseback to the point proposed. So we chartered a 
pair of horses to take our ** dunnage'^ to the dam, where we left 
most of it and then turned them up stream along the route proposed, 
to the foot of first Seboois lake or ** White horse lak«" as the hun- 
ters call it. Our object for taking the land route thus far, was to 
examine the deposit of Helderberg limestone above mentioned, 
which is stated to be near the foot of first lake. As we approached 
the lake, say a mile and a half or two miles from it, large boulders 
of conglomerate and larger boulders of Helderberg began to show 
themselves, indicating that the sites of these rocks in place were 
not far off. We did not succeed in finding the exact locality of 
either at this time, but the following fact we did ascertain from the 
testimony of the boulders on the road, viz : — that the Helderberg 
locality was to the right of us in the forest between the road dnd 
the river, while the source and site of the conglomerates was far- 
ther lip and even above the upper lake. This story was told us by 
the boulders themselves by the fact that we soon passed the Hel- 
derbergs and saw no more of them, while the conglomerates con- 
tinued, scattered along the margins of the thoroughfares between 

the lakes, often impeding the channel ; sure evidence that we had 

♦ 

passed by the source of the Helderbergs, and not yet reached the 
parent bed of the conglomerates. The Seboois lakes are three in 
number, and are very fine and pleasantly located sheets of water, 
* but not very accurately delineated on the maps. They are con- 
nected by short thoroughfares. The first lake, or " White Horse'' 
lake, is the smallest ; Second lake, or Snow-shoe lake, is next in size, 
while Third or Orand lake is much larger than either, stretching 
diagonally across the township. They are located on the height of 
land between the Aroostook and Penobscot rivers. They are all, 
as is also Soragly lake, well stored with several species of trout, — 
with pickerel and several other species of fish. In the summer and 
autumn trout are caught in abundance, and in the winter the deep 
lake trout or togues are obtained readily by tiie hunters and lum- 
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bermen whenever they fish for them. In Scragly lake I obtained a 
specieB of Batrachian (called by the Indians ''two legged tronts") 
found in but few other localities in the State, the distinctive char- 
acteristics of which require farther investigation before being as- 
signed to its true place in Herpetology. 

At the outlet of Second lake, and also at the outlet of Grand 
lake, the lumbermen have established their dams with all the 
"privileges and appurtenances'' of gates and sluices "thereunto 
belonging/' and we found that the channel of the thoroughfare into 
Orand lake had been improved by having the bonlders cleared 
away and thrown into piles, so as to allow boats and rafts of timber 
to float free from their obstructions. Among these boulders, in 
company with the conglomerates, we began to find abundance of 
trap rocks, but we found no rocks of any kind in place on the route 
until we arrived at what is called the Narrows, in the upper lake. 
These narrows are formed by the jutting in of points of land on the 
easterly and westerly sides, thus narrowing the passage of the 
water so as to make them to appear almost like two lakes. A few 
small islands and shoals are located here. On one of the islands, 
and the point of land near the narrows on easterly side, the usual 
clay slate appears, having the north-east range or strike, and near- 
ly perpendicular dip. At the narrows, the islands and easterly 
shore are composed of trap rock, and quite an extensive shoal, 
which appears in dry times, is floored over with it. 

Beyond and north-easterly of the narrows the rock on the shore 
is calcareous slate, and is undoubtedly the locality of "argilla- 
ceous limestone" mentioned by Dr. Jackson in his report of his 
exploration through the lake in 183*7. After making an examina- 
tion of these localities, and procuring suits of specimens of each 
rock for your inspection, we proceeded up the lake in pursuit of 
one of the objects of our mission, viz., to procure a good specimen ' 
of the black bear ( Ursus Americanus) which Staples assured us 
was ^'athome^' in that region. We landed on the north-westerly 
shore of the upper section of the lake about middle of the after- 
noon, where we raised a smoke to ward oflf the black flies, which 
now began to swarm in the woods and margins of the lake, attack- 
ing us with intense hunger and ferocity. Staples and Besse imme- 
diately started off into the forest on a bear trail, and before night 
had one in limbo, which Besse dispatched by sending a bullet 
through his devoted head 



About sunset, tbey made their appearance bearing bruin between 
them slung on a pole. He was a fine large, long-legged, lank- 
sided ranger. As we intended to have his skin stuffed for preser- 
vation in the cabinet, we proceeded to take it off in shape for that 
purpose, which we did through "much tribulation." ' While both 
of our hands were employed in skinning the bear, the black flies 
improved the opportunity to shin us, and by the time wiB had fin- 
ished, in point of suffering and the entire condition of his skin, the 
bear was by far the best off. 

We camped here during the night, and in the morning turned 
our faces Patten-ward, and prepared to wend our way to the 
** world oiUside the woods,*' 

My next route of observation was up the Aroostook road through 
Masardis, Ashland, Presque Isle, Fort Fairfield, thence to Houlton, 
Linneus, and from Ltnneus across through No. 5 to Island Falls 
and to Patten. 

Marls. 

In addition to the extensive bed of marl discovered by you, and 
described in your report of last year, I am able, from personal ex- 
amination, to add that several of the ponds in Fort Fairfield have 
large deposits of it, and that several of the bogs or low grounds 
adjacent to these waters afford it very abundantly. The pond near 
mills belonging to Wm. A. Sampson, also a pond in the north- 
westerly part of the township are floored over with it ; and so 
abundant is it, that in dry times the shores and flats laid bare by 
the drouth look as if covered with snow. I have forwarded speci- 
mens for your examination and analysis. Probably, judging from 
its external appearance, the carbonate of lime largely predominates 
over the clay or aluminous portion of it. If so, besides its value 
as a fertilizer, it might possibly, with very little manipulations, be 
prepared for use in many purposes of the arts. 

Why may it not become a substitute for whiting, and serve for 
making putty — also for an addition to the several pigments in the 
manufacture of oil cloths, for which purpose hundreds of tons of 
foreign whiting are now used in the State f 

I respectfully suggest that experiments to ascertain its capabili- 
ty for such economical uses be instituted, and the results, pro 01^ 
con, be made known. 
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Lifnestones. 

You have mentioned many localities of limestone in Aroostooli: 
county. The upper half of the county is what may be called, in 
one sense, a limestone country, on account of the frequency with 
which this stone is found associated with other rock. Still, but 
few localities, comparatively speaking, have been found where 
quarries have been successfully opened for the burning of the rock 
in kilns for quick-lime. 

On thej slope of the hill or rise of the second terrace from the 
Hver, on the farm of Mr. Phips in Plymouth, (opposite Port Pair- 
field,) are found fragments of limestone containing a good deal of 
calcareous spar. In company with J. B. Trafton, Esq., Dr. Decker 
and Mr. Phips, I examined the spot with a view of finding the exact 
locality from which these fragments came. We did not ascertain 
it precisely, but it is evidently near the brow of the slope, and will 
probably be found by removing a few feet of soil. 

In the south-eastern part of the town (Port Pairfield), Deacon 
Fowler opened a quarry on his farm a few years since, where he 
obtained a very good quality of lime. The stone is of the strati- 
fied, compact blue variety, and improves in quality the deeper he 
gets into the quarry. He had just finished burning a kiln of one 
hundred casks while I was there, which met with ready sale at 
remunerating prices. 

In Linneus, near the house of P. P. Burleigh, Esq., I observed 
a locality of stratified limestone, which evidently contains a larg^ 
proportion of silicious matter. Specimens of this are also for- 
warded for your examination, with a query whether it has the 
requisite ingredients for making hydraulic lime ? 

Magnetic Iron, 

In the north-western section of Linneus, iron ore is found, com- 
bined with the slate, and thus presenting a stratified arrangement. 
This slate varies in its impregnation of iron. Some of it undoubt- 
edly contains » large percentage ; and in one or two of the locali- 
ties specimens were obtained that ate strongly magnetic. I have 
forwarded specimens of all varieties for your examination. Should 
it be found sufiSciently rich for smelting, any amount of it could be 
obtained to supply the furnace, while lime for a flux is abundant 
in the neighborhood, and an inexhaustible supply of charcoal could 
be made from the adjacent forest. 



Moulding Sand. 

The Band used in foundries for moulding nmst be of peculiar 
uaterial and texture> or coQsistence. It should be uniformly fine 
as to its grains, that it may not give too rough a surface to the 
castings. It should not have a sufficiency of clay or aluminous 
particles to make it sticky, and yet enough to render it compact 
and comparatively solid, when wet and packed or tamped into the 
moulds. It should also not be so absorbent of water as to take it 
too long a time to dry, after being moistened. It is difficult to 
find deposits of sand possessing all these requisites. We were 
informed by Hon. Shepard Gary, that he had found a good deposit 
of this kind of moulding sand near his iron foundry in Houlton, 
which affords him a supply of an excellent quality aud which he 
uses altogether in his iron works. 

Selderberg Limestones md Marbles, 

Among other objects of this expedition, I was requested to trac^ 
put what I could of the localities and boundaries of the lower Hel- 
derberg marbles, or Umestone foTmations, that occuir in this sec^ 
tion of the State, and report to you. I h2i,ve done in regard to it 
what the shortness of the time and the lack of some facilities 
allowed me. The more and further X searched into this branch of 
our geological formations, the more impressed I became of the 
ultimate value they will be to this section, and indeed to the whole 
State, and of the importance of longer ti«ie being devoted exclu- 
sively to their study and examiaation. A belt, or formation of 
rock, which, as I fouad, stretches in a continuous direction acrpsis 
not less than five townships, occasion^illy cropping put, and 
at each locality of its appearance exhibiting surroundipga and 
accompaniments each of different character, could potf be thorough- 
ly explored and all its characteristics a^icertained in the three or 
four weeks allotted to this section, and that time interrupted by a 
search for objects pertaining to other branches of Natural History, 

On page 394 ©f your first report, ip speaking of the geology of 
the Wassattiquoik while on your way to Katahdin, you observe that 
" on the Wassattiquoik, near its mouth, we found ledges of a bluish 
quartz rock very evenly stratified. * * ♦ Above them, on the 
bank, the boulders and large masses of limestone similar to those 
seen at Whetstone falls are so numerous that we believe the rock 
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to be in place close by, certainly less than half a mile, if indeed we 
did not find it in place.'' 

Tour conjectures were right. Had you turned and gone up the 
north branch of the Wassattiquoik a little way into township 4, in 
the 9th range, you would have found the site from which the bould* 
ers you saw started. It is the first locality, or cropping out of 
this belt of the lower Helderberg formation, east of Mt. Katahdin.'*' 

I was not able to give this locality a personal examination, but 
obtained reliable description of its location from a person f who 
had visited the spot, clambered over the bluff it formed on the 
bank of the stream, and who showed me specimens of the rock iden> 
tical in their composition and structure with the rock which I 
visited last year in Murch's lake, in the next township north-^ast 
of this, (No. 6, R. 8.) 

Considering its geological position and surroundings this locality 
is one of peculiar interest, situated as it is almost at the base of 
Katahdin, with its granite battlements guarding it on the west and 
south — the trap rocks of the Lunksoos range on the north, and the 
quartz rock of the Maine Wassattiquoik on the east. I leave it to 
you and other geologists to decide the seniority of age and priority 
of occupation of these several formations, and to explain by what 
arrangements of nature this rock, so full of the remains of organic 
life, was placed in almost juxtaposition with such azoic neighbors. 
The one, full of tangible proofs of an age teeming with aquatic 
animal and vegetable life, and exhibiting through its structure the 
outward forms and shapes of former living tenants of an ocean in 
which they existed, and from which they drew their sustenance. 
The others, the very reverse of this — hard, crystalline in feature — 
silent as to any definite condition of the past — giving no sign of 
any association with life at any period — their clearest manifesta- 
tions being those of an escape from heat of great intensity, and of 
convulsive earthquakes which have shaken and shivered the neigh- 
boring mountains and scattered their rough and angular fragments 
on every side. Whatever may be the theoretic speculations on 
this subject, one thing is certain! When the advance of settlement 
up the Penobscot shall bring mankind in greater numbers into this 
section, and the accumulations of thrift and industry shall enable 

. * Thia ia undoubtedly the belt of rock from which the boulders of fine statu&rj 
marble discoyered m 1861, were derived. C. H. H. 

t Mr. DftTid Malcolm of Patten. 
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them to erect mills and houses and public buildings, they will here 
find no dearth of most durable material for the same — no scarcity 
of granite and lime and marble to meet all the demands and pur* 
poses that may be ever required for architectural strength, endur- 
ance and beauty.* 

The general direction of the strata is north-easterly. The extent 
of the formation I am not able to give. It becomes covered by the 
soil, and is hidden from view. Pursuing the general course of the 
strike, which leads you in a direction across the township diago- 
nally, it again turns up at the Tunnel rocks in Murch's or Horse- 
shoe lake in the next township. No. 5, K. 8. As a pretty full 
description of this locality has been given in last year's report, it 
will not be necessary to say more here in regard to it. It is well, 
however, to note it, as being the next link in the chain of these 
Helderberg formations, the existence of which this survey has been 
instrumental in discdvering. 

The next show of it, on this line of strike, is that discovered by 
Dr. Jackson, at the foot of the first Seboois lake, an extract from 
whose description you gave in your first report (page 413). On 
his authority it is stated to be in township No. 7. I did not arrive 
at the rock in place when at that lake, but judging from the range 
of the boulders and other observations, I think, instead of being 
in No. 7, it is in upper, or north-east part of No. 6 of the 7th 
range. f 

Dr. Jackson also describes a locality of this rock on Peaked 
mountain, in No. 4 of R. 7. I have not seen this, but if it is 
identical with the rock in question, it must belong to another belt, 
as it is east of the range of the belt we are describing. 

Continuing our course, we next find a splendid locality of it, 
cropping out near the north-east corner of lot 16 in No. 7, B. 6. 
I explored this ledge some years ago. It breaks up from a compar- 
atively level plain, forming an abrupt, precipitous ledge, on one 
side fifteen or twenty feet in height. Its true location had been 



* At Whetstone Falls a few miles below, on the Penobscot, is a' splendid water 
power with a good site fbr buildings. Had the State reserved the fee of the soil m 
itself, and given proper encouragement to settlers, there would long since have been 
a thriving viUage here. £• H. 

t It is very difficult, if not Impossible, in a dense forest and in the absence of a 
correct plan based upon an actual survey, to give the true geographical position of 
any rock. In this particular we realized the truth of the remark of Sir William 
Logan, Principal of the Canadian Qeological Survey, in which he declares, * 
late topography is the founda^n of accurate geologgr." 
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lost fbr several jears, and some who had sought ^r it were unable 
to find it; until last autumn, when from directions given them, 
Messrs. Baston and Chase of Rockabema, succeeded in again dia* 
covering it, a description of which he gave in a letter to me pub- 
lished in your report (page 320). I look upon this ledge as a 
very valuable one. Specimens from it were put into the hands of 
a marble worker, who found that it received a good polish — worked 
free and made good comers, and was compact and even or uniform 
of structure. Its proximity to the Aroostook road, and the ease 
with which it can be quarried, render it a feasible and valuable 
source from which to obtain marble or lime, to meet the wapts of 
a growing community. 

The next indication of this formation occurs in a line of the 
course hitherto pursued from No. 4, on or near the northern line 
•f No. 8, B. 5. Boulders of Helderberg rock are found here, but 
the true spot of their original site has not yet been ascertained, 
and future exploration will be needed in that 'place to make it cer- 
tain. Here ended my hurried, and of course imperfect search for 
this species of rock formations in this part of the State. They are 
deserving a longer and more careful scrutiny, which shall develop 
more fully both their geological and economical characteristics. I 
consider these formations, or beds, to be exceedingly interesting, 
not only on account of the intrinsic value of such rocks, in and of 
themselves, as affording a source from which to obtain marble for 
monumental or ornamental purposes, or excellent lime for cements 
or agricultural applications, but also for the geological teachings 
and testimonials they give of the period far back in the ages, when 
this portion of Maine was submerged 'neath the ocean, and crinoid 
and coral, and sea-fern, and mollusk, flourished on its shores and in 
its deep soundings, as they now do in the tropical seas of the south. 
Interesting too, for the story they tell of the singular changes that 
have taken place in the condition of the materials which compose 
tfiem — of the hardening into stone of the soft ooze, while full of 
animal and vegetable life, embracing, and still exhibiting their 
organic remains as clearly and distinctly as when they flourished 
in it in the vigor of actual life — for the unmistaken^ evidences they 
give of the mighty upheaving of this ancient bed of the sea, and 
its disruption into mountain masses in obedience to the laws and 
commands of Him 

** Who thundtred and the ocean fled." 

Very respectfully and truly yours, 

E. HOLMES. 
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J). SURFACE GE0L06Y. 

In our Preliminaiy Report we went largely into details upon the 
geology of the Alluvial Period, or Surface Geology. Our defini- 
tions of the various forms of the superficial deposits, as well as the 
theories of their accumulation were there g^ven so fully, that it is 
now incumbent upon us merely to state whatever new facts have 
been brought to our notice daring the past year, what new illus- 
trations discovered, and whether any light has been thrown upon 
perplexing points. Already we have incidentally alluded to eer* 
tain phases of alluvial or drift action in our descriptions of the 
country or of the older formations. Such remarks will not be re* 
peated, nor will all the details of our observations be presented — 
only the most striking points. 

A few very large boulders were noticed. One of granite is in 
the water near the south shore of Sysladobsis lake. A boulder of 
gneiss near Weld weighs by calculation more than 1,000 tons. 
Another split in two is in Phillips. One of conglomerate twenty- 
four feet long lies in the river St. John in number eleven. Near 
South Paris there is a large pear-shaped boulder standing by the 
side of a tree, and we should say it must be at leant thirty feet high, 
as it is more than half as tall as the tree. There should be a sketch 
taken of this wanderer with the tree by its side. 

It was remarked as a fundamental principle in the science of 
Surface Geology, that boulders are transported from ledges in 
right lines, in the direction in which the drift agency operated. 
Hence it is found that the course of the striae corresponds with 
that taken by the fragments. Conversely it is true that if we find 
boulders of some particular rock scattered over the sur&ce, we 
can always discover the ledges from which they were derived, 
especially if the course of the striae in the vicinity is known. Now 
there are several important varieties of boulders in Maine whose 
source is unknown to us. Therefore we will mention them, in 
the hope that some one will be able to trace them to their sources. 
First there are the boulders of white statuary marble on the east 
branch of the Penobscot river, (Matagamon,) between Medway 
and the Grand Falls. Second, there are the valuable boulders of 
magnetic iron ore in Phillips and Salem. Thirdly are the not less 
important fossiliferous boulders in Phillips. Fourthly are numer- 
ous boulders of red and grey conglomerates near the eastern border 
of the State. They may have been derived from a formation con- 
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taining gypsum. A few of their localities noticed are the follow- 
ing: — at Tallmadge; No. ? next to GarroU; very large ones on 
Wawbawsoos lake ; on Junior lake ; near the Meeting-house Bips 
on the Chepedneck river ; at the thoroughfare of North lake on the 
New Brunswick boundary, and in township 28 on the Bangor and 
Calais Air Line Road. 

In the granitic regions of south-eastern Maine large boulders of 
granite are very common, and it is sometimes the case that the 
land is barren because it is strewed with them. Such examples 
may be seen in Hancock and Washington counties, on the western 
Schoodic lakes, and in No. 7 next Carroll. The rock in the latter 
case is mica schist, and the cause of the great number of fragments 
more difficult to explain. 

Additional Courses of Drift Striae in Maine. 
In the Preliminary Report a long list of the courses of Drift 
Striae in different parts of the State was given. Our observations 
of the striae were not as numerous the past season ; but we pre- 
sent all that we have. They are compass courses. The inferences 
drawn from our previous list could also be drawn from this table : 

Pine Stream Falls on the Penobscot, N. and S. 

Shirley, one mile south of hotel, N. 20^ W. 

Shirley, three miles sooth of hotel, N. 10^ W. 

Monson, north part, N. 20° W. 

Blanchard, south part, on mountain, N. 10° W. 

Bingham, S. £. part, N. 20° W. 

Bingham, near Kennebec river, N. 20° W. 

No. 2, north-west of the Forks of the Kennebec, N. 15^ W. 

Moose river village, N. 50° W. 

Near Canada line on Canada road, N. 45° W. 

North Charleston, N. 20° W. 

Bangely west line, N. 45° W. 

Mooseluckmeguntic lake, north end, N. 20° W. 

Wayne, N. and S. 

South Thomaston, OwPs Head, N. 20° W. 

St. George, west part, N. 10° W. 

Gushing, south end, N. 8° W. 

Gushing, north part, N. and S. 

Warren, east line, N. and S. 

Warren, one mile N. E. from village, N. 10° W. 

Thomaston, south of St. George river, N. 8° W., and N. 10° E., a mile apart 

Thomaston, near village, N. 20° W. 

Gamden, Simonton's Comers, N. 8° E. 
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Gamden, one mile S. W. from the Tillage, N. 1<P E. 

Gamden, S. K from Tillage, rooks emboflsed — fbroe from the dinotion of Mount 
Battle. 
Camden, at Lily pond, N. 10° E., and N. W. from Bookport the same. 
Camden, Hosmer pond, N. 10° W. 

Camden, on height of land west of Hosmer pond, N. and S. 
Camden, near Ingraham's Comers, N. and S. 
Camden, month of Megunticook river, N. and S. 
Camden, Negro Island, N. 10° W. 
Linoolnville, west part, N. 20° W. 
Appleton, N. and S., and N. 10° W., two miles apart. 
Belmont, N. 80° W. 
Trenton, N. 10° W. 
Washington county. No. 7, N. 10° W. 
Near Wittegaergoagnm hike, at Big Falls, N. 80° W. 
Tallmadge, east part, N. 12° W. 

Grand Falls, Allegaash river above Chamberlsin lake, N. 60^ W. 
AUeguash lake, N. 50° W. 
Cauquomgomoo lake, N. 16° W., and N. 10° W. 
Cauquomgomocsis lake, N. 10° W. 
Black pond, N. 10° £. 

Traces of Ancient Olaciere. 

An example of an ancient glacier in Maine has already been 
described in our first report on the river St. John. The evidence 
of its existence has been confirmed the past season, by the discov- 
ery of other markings above the lake of the Seven Islands. The 
most convincing proof v^as found upon the sides of the boundary 
or the south-west branch of the river proper. Several examples 
of striae running down the valley in a north-east direction were 
there seen. This course is at right angles to the common direction 
of the drift striae in the valley of the St. John. 

Upon three other streams also have we discovered glacial mark- 
ings. First upon the Penobscot. These were seen at the mouth 
of Rag Muff stream where the striae run N. 15° W., the force 
having come from the S. 16° E., or in direct opposition to the 
drift force, which came from the north and proceeded southerly ; in 
Pittston, where the course is N. 28° W. ; and upon the north-east 
branch. The evidence in the last two cases does not rest upon the 
direction of the striae, so much as upon the fact that the striating 
force must have slid down the valley, following all the turns and 
windings of the river. 

Secondly upon the Piscataquis river. In Blanchard the valley 
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is remarkably deep. Upon the north side near the village, there 
is OQ the side of the road a ledg^ with a siBOoth i^mted perpen- 
dicular side. The course of the striae is N. 20'' W. The distin- 
guishing glacial feature here is the wall, or perpendicular side of 
the ledge, smoothed parallel with the course of the valley. The 
direction coincides with that of the drift in the vicinity. Similar 
striae and grooves coming from the northwest, and worn upon the 
perpendicular face of the ledges, may be seen in Abbot, where the 
Monson road crosses the Piscataquis. 

Third, on Sandy river. The great bending of the striae in the 
valley of this river mentioned in our last report, page 262, must be 
an example of glacial markings. Confirmatory traces may be seen 
on the road to Rangely near the head of the river ; for the striae 
there run down hill most perceptibly for a great distance. This is 
never the case with drift striae. The descent here must be very 
great, rather more than the proper average for glacial slopes. No 
one can for a moment suppose that an iceberg can slide down hill — 
it must always be the true glacial ice that accommodates itself to 
the slopes and windings of vallies. 

In the valley of Ellis' river below Andpver, the sides of many 
ledges are perpendicular, and reseinble the wall^ which have been 
mentioned as characteristic of glacial markings. We had not time 
to examine them carefully. We cannot doubt the existence of 
many glacial markings in the numerous vallies of the western por- 
tions of the State, The rocks, however, disintegrate so easily that 
they may not preserve the markings very well. 

We do not understand Dr. DeLaski to mean byhis great Penob- 
scot glacier exactly what we do in distinguishing certain glacial 
markings from the drift proper. He regards the drift markings as 
made by one great glacier, extending over the whole of the north- 
em portion of the continent. He supposes that all the striae upon 
the rocks were made by glaciers, when the whole continent was 
much more elevated than it is at present. The view we have 
adopted and explained in detail, supposes a combination of glacial 
and iceberg agencies — the traces of the latter being those moat 
commonly seen now upon the rocks. When many of our valleys 
vere filled with rivers of ice, the tops of the higher mountains must 
have been covered with perpetual snow and the scenery have been 
strikingly similar to that now exhibited an^ong the glaciers of the 
Alf s in Europe. Even with the striated apd embossed rocks in 



fbll yAew, it is dtffienlt for one to imagine that sncfa mighty changes 
have been effected in the face of our country. 

Trains of Boulders, 

A train of boulders was last year described in our report. Since 
then Dr. True of Bethel Has published further remarks upon that 
example in the Proceedings of the Portland Society of Natural His- 
tory, page 92. 

We have had an opportunity the past season of inspecting the 
train of boulders in Wayne, formerly alluded to. The case is not so 
distinct and impressive as we could have wished. The boulders 
are arranged on a line, starting very near the " Devil's Cave," and 
continue to North Monmouth, a distance of two miles or more. 
The boulders are all of syenite, and their source can plainly be 
traced to one hill. The course of the train, as well as of the striae 
in the neighborhood, is due north and south. 

We learn on good authority that there is another good example 
of a train of boulders ten miles long in Madrid. 

But the finest example of the kind we have seen or heard of in 
Maine is at the Porks of the Kennebec. Mr. Murray of the Forks 
Hotel took us east of the rivers about half a mile, where one end 
of the train appears. There are several kinds of rock in the train, 
but all the pieces are crowded together as much as they would be 
in a dilapidated stone wall. There were no spaces between the 
stones large enough to permit the growth of vegetation. The train 
is about three rods wide, and is known to be at least half a mile 
long. How much longer it is, no one knows, and we had not the 
time to ascertain. Its course is N. E. and S. W., or about that of 
the Kennebec river, on whose southern bank it is situated. This 
does not correspond with the course of the striae in the vicinity. 

Sea Walls and Lake Bamparts, 

Three more sea walls were noticed the past season, but all of 
them are small and of little consequence. Near Owl's Head, in 
South Thomaston, there is a large pile of clean coarse gravel one- 
eighth of a mile long, which must have been accumulated in the 
same way as the sea wall in Tremont. It is exposed to the full 
force of the ocean's waves. Another wall is at Mosquito Harbor 
in St. George. It is of less \mgih tiian the first, and the road 
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passes over it. The third example is near the Herring 6nt light 
Hoose in Cushiog. 

The natare of the lake ramparts, with the theory of their sapposed 
origin, has been g^ven under the description of the phenomenon at 
Wawbawsoos lake. Other examples have been alluded to at Baker 
lake and Junior lake. 

Dr. DeLaski of Yinalhaven, haviug been invited to give some 
description of the glacial phenomena about Penobscot bay, has 
kindly consented, and has furnished us with the following state- 
ments : 

Ancibkt Glacial Action in the Southern part of Maine. 
To Mr. Oeoroe L. Ooodale : 

Dear Sir : — I herewith comply with your request to furnish for 
the ensuing Report of the Scientific Survey of the State of Maine, 
an account of my examination of the boulder evidence of the Pe- 
nobscot bay. 

The very limited space suggested by you, will permit me to do 
nothing more than merely notice a few of the facts which bear upon 
the question regarding the nature of boulder action in the locality 
named. I prepared a series of Articles during the past summer 
for the " Rockland Gazette," on the " Ancient Great Glacier of the 
Penobscot Bay," in which I went over in detail, the phenomena I 
had observed, and the grounds of the principal theories which 
have been brought forward to solve the mystery connected with 
the drift. 

From careful personal examination of the surface of the islands 
and borders of the great Fiord of the southern coast of Maine, I 
have been forced to the conclusion that a glacier once occupied 
that margin of the state, of a magnitude suJQQcient to cover the 
highest hills of the region, and to extend far into the interior to- 
wards the north. From a glance at the correct county maps of the 
locality, we observe that the general trend of the islands, head- 
lands, streams, lakes, harbors, creeks, coves, &c., is northnsouth, 
suggesting some law of formation. In these directions, I make no 
allowance for magnetic variation, which is considerable in the Pe- 
nobscot bay. There are indeed departures from this rule as in 
the east-west direction of the great thoroughfare separating the 
Fox islands, where the natural boundary between the two towns 
was set up at an infinitely earlier period than that of the boulder 
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age ; for the irruption of the trap of North Hayen broke through 
the granite and Taconic slates in a line corresponding to this trend, 
as you and I agreed, I believe. 

We also find the hills not rounded and rough, but having an 
elongated appearance, and a trend also north-south, as if their 
sides had been subjected to a gigantic system of sculpturing, on 
the design that thes<^, too, should be directed towards the south. 
And furthermore, these hills, even where they attain an elevation 
of one and two thousand feet, as those of Camden and Mount 
Desert, present gradaal slopes to the north and bold fronts to the 
south ; and if of granite, they are broken down more or less into 
step-like precipices of east-west parallels, the debris of which has 
not been accumulated as tali, but has been transported south a 
little distance, often more and more comminuted as we advance. 

The formation of the coast is syenitic granite, bordered here 
and there with a margin of trap or of Taconic slates, highly alter- 
ed in cases, and often converted into cherty flints as on Isle an 
Haut — and furnishes from the general barrenness of the surface, a 
good opportunity to study the boulder phenomena. And this sur- 
face is everywhere ridged into furrows, often very deep and in the 
usual direction of the valleys, &c., and present the finest examples 
of embossed rocks as described by Charles H. Hitchcock, in his 
Elements of Geology. This is so remakably the case that one 
might in the foggiest weather, easily point out north, south, &c., 
by looking at these rocks ; for they represent in miniature, the hills 
and mountains of the coast as I have described them. Transverse 
indentations are every where common — luneid furrows, I have called 
them — from an inch in length to four and ^ve feet, having their 
horns pointing towards the north-east and north-west, and their 
steep walls facing the south. These furrows in all cases, are suffi- 
cient to tell the cardinal points of the compass as one passes along 
over them. 

Everywhere, too, the boulder striss may be found on the south 
sides of these hills at their bases, and on their sides when dipping 
at steep or lesser angles towards the east or west, in as finely de- 
veloped examples as are found on their northern slopes. It is a 
fact beyond controversion, that the boulder phenomena in the Pe- 
nobscot bay are sui generis in character, and owe their existence 
to one agent and the same period. 

I have found these boulder strias four hundred feet high on the 
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ride of Isle an Hani hill — which is five handred feet above the 
sea — and on the soatfaem brow of Megunticook, overlooking a 
precipice two or three hundred feet, and twelve hundred feet above 
Camden harbor. Mount Battie, south of that mountain, the near- 
est the village of any of those hills, and composed of your quart- 
sose conglomerate, is everywhere scored and scratched, and has 
a very abrupt southern face. Vast masses of rock have been torn 
from it in this direction, and lie around its base. One lai^ 
boulder here about forty feet long, must weigh not less than six 
hundred tons. 

There is a series of terraces in Yinalhaven as you remember, 
seven hundred yards long, rising one above another, the last wall 
of which forms the highest margin of a dell running nearly due 
north-south unbroken for four hundred yards, and from twenty to 
thirty feet deep, and fifty yardB wide. This is a trough cut out of 
the solid granite — a gigantic and splendid specimen of Nature's 
sculpturing with her rude stone chisels — all she needed in those 
days, when she had a vast duration before her to prepare a barren 
country with fruitful soils for the expectant worker, man. Towards 
the northern extremity of this rim, which is one hundred and fifty 
feet above the sea, there stands a high rock overlooking the vil- 
lage, apparently in its native bed, presenting a vertical wall 
towards the south twenty feet high above the soil, and twenty-four 
broad. No blasting by art, however carefully conducted, could 
perform a better operation. If this rock be a boulder, as you and 
I doubted, it must weigh upwards of a thousand tons. But many 
thousand tons from the south of it are utterly removed. Going a 
Httle further north, we reach one of the highest hills in the town, 
of granite, two hundred and fifty feet. To the north we look away 
down upon a tide " river," now a mile long, but once three, before 
the land obtained its present height ; and earlier still, very much 
longer. Looking around towards the east and south, we have 
glanced over a spacious salt meadow, a densely wooded valley, and 
a large salt water pond. This depression must have been cut out 
of a comparatively level crust. Prom incessant examination of the 
subject during the last few years, I have seen nothing to induce 
me to believe that the granite had been materially changed from a 
horizontal position before the boulder period, as those north-south 
depressions might suggest. But what was really the depth of the 
denudation, one can only vaguely conjecture ; but I have no doubt 
but that it has been many hundred feet. 
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The island of Mt. Desert exhibits the boulder phenomena in a 
more wonderful degree than those places I have mentioned. I 
presume you have thoroughly explored the locality. You see the 
southern brows of those lofty granitic hills everywhere crushed and 
broken into fearful precipices ; whereas their sides turned to the 
north, present plains of greater breadth, and dip at vastly less an- 
gles down towards the level country beyond. The great granitic 
boulders lie at their southern feet, and those specifically the same 
but of less magnitude, and transported the farthest off, and are more 
worn and rounded. We have here as elsewhere in the Penobscot 
bay, the evidence that it was the special business of the great 
denuding agent to cover the barren surface with soils, and that 
those soils are the result of local detritus — gravels, clays and sands 
crushed and ground out of the detached rocks. 

On the Taconic slates beyond these mountains towards Ellsworth, 
we have the debris of the Taconic formation. Still beyond through 
Dedham, we have a granitic formation, and see the granitic bouldere 
in the most wonderful profusion and of great magnitude. They were 
derived from the hills a little way towards the north. The same 
peculiarity may be said of North Haven abeve Vinalhaven. Oa 
that island, principally a trap region, you see trap boulders and 
rubbish. In the northern part of Vinalhaven where the Taconio 
slates are highly altered, you see boulders of the same character ; 
on the granite below, granitic rocks ; and still further beyond, 
where tho syenite has apparently been altered — or the cooling crust 
originally took the form of hornblende — the ruins of homblendic 
rocks are found. ** 

Around one of the quarries to the west of Carver's harbor, the 
ground is literally covered with boulders, some of which are enor- 
mous. After repeated attempts, I could not make out more than 
five per cent, of foreign rocks among them. Many of these turned 
out of their beds, exhibit the polishing and scratching of the com- 
mon floor rock of the island. Furthermore, if carefully turned 
over, we find some of them left just where they had last been em- 
ployed in scratching the ledges, the parallel scratches of the boul- 
der being placed parallel to those of the rock beneath. Of these 
foreign boulders we often have little or no grounds to imagine the 
origin. We have specimens of red and blue granite, trap, gneiss, 
mica schists, clay slates, and fossiliferous sandstones from the 
Eatahdin region. We can well suppose them to have been die- 
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perfted bj ic«bergB> or borne as freight to theae locaUtiea, by dowlj 
moving glaciers* 

Let me ask, then, how could soch rending asunder of mighty 
masses of rock and the general phenomena I have described, be the 
result of the action of icebergs in their passage south over a sinking 
continent f The conviction can scarcely escape the nund of the 
observer, that at least very many of these enormous masses must 
have been detached fram their original beds before the country 
went down into the sea ; for icebergs of supposed power sufficient 
lo quarry them, would require a very great depth of water, the 
pressure of which would assist the rocky bottom in resisting frac» 
ture. And no known currents have power to drive icebergs against 
submarine hills with such force as to separate large masses of rock 
from them. And if their motion might be supposed to have often 
been accelerated by violent winds, which they could not materially 
have been, as their principal bulk was below the reach of such im- 
aginary aids — this supposition would be against the argument that 
those floating bodies have produced the parallel boulder striae on 
the rocky floor of the country. 

I lay it down, therefore, as a self-evident conclusion— that, ice- 
bergs driven by any known currents, could never have ascended 
such long and steep planes as those which the lofty hills of Cam- 
den and Mount Desert present to the north ; for in the attempt, 
their bulk would often have been shattered and lessened, and their 
freight of boulder materials, frequently unlike the formations over 
which they were passing, deposited where the bergs had foun- 
dered. 

That, the idea of a sinking country in this case, conforming in 
its process of submergence to the passage of such ice mountaina, 
is wholly inadequate and untenable in theory. 

That, icebergs floating in a liquid whose density was but a little 
greater than that of their own composition, could not have broken 
down the southern brows of the lofty hills of the coast. 

That, these hills could not have been crushed as Mr. Hugh Mil- 
ler suggests in a supposed case mentioned in the '' Cruise of the 
Betsey,'^ by bergs turning backwards in their journey south, upon 
those hills, and operating against them as submarine battering- 
rams ; ' for in thaf case, the bergs would have given away before 
the granite would have yielded. 

That, icebergs could not have originated the stried at the south- 
ern bases of the highest hills of the coast. 



That icebergs could sot have materially denaded and regularly 
scratched the east and west sides of those hills — and especially 
tiiose standing alone ; for they would have been pushed with the 
current like any other floating body, around those hills, instead of 
over their steep sides. 

That, the fact of modern icebergs being often driven out of their 
usual course by getting into counter currents, as in the cane of the 
one which during the past summer grounded off the harbor of St. 
John, Newfoundland — a novelty the inhabitants had not seen be- 
fore — in the boulder period, according to their supposed infinite 
abundance, mu^t have been of very common occurrence ; but no- 
where do we see diagonal markings on our ledges at all adequate 
to the supposition that they were thus made by the irregular course 
of icebergs. In fact, secondary scratches are not found in the 
Penobscot bay, so far as I am aware of, nor any irregular markings 
on the rocks that could be interpreted as the result of the ground- 
ing and vibratory motions of icebergs. 

That, the enormous qusuitity of boulder materials does not favor 
the iceberg theory. 

That, icebergs could not have denuded the surface rocks and 
originated the striae, because in the direction north whence the 
agent came, the base of the highlands of Maine over which it must 
have crossed, is not less than a thousand feet above the sea. 

That, these peculiarities of the boulder phenomena could not 
have been performed through the agency of diluvial waves from 
the extreme north when the country stood at or near its present 
level above the sea ; for we find the islands off the coast twelve 
and fifteen miles, with nearly five hundred feet of water north of 
them over the river and ocean silt and submerged boulder mate- 
rials, denuded and scratched precisely as those within the bay. 
The whole force of the ocean would have opposed such currents. 

That, if it be presumed these islands were then a part of those 
above as "main land,'' and the country consequently higher, the 
locality would have been very much colder than at present. 

That, the theory of diluvial waves would involve a heterogeneous 
mixture of boulder materials altogether different from the common 
deposits — materials of granite, hornblende, trap, slates, &c., would 
lie scattered alike over formaticms more or less unlike them*. 

That, Polar floods, if any ever occurred, could never physically 
speaking, have been projected so far from the localities of their 
origin, as the southern part of Maine. 
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• 

My conclusions, therefore, from the facts which I have enazner* 
ated, are, that a glacier once filled the basin between the Gamden 
hills on the west, and those of Mount Desert on the east, forty 
miles wide — extended to a great distance north, involving several 
hills beside those mentioned, of a thousand feet high, and certainly 
not less than three thousand feet thick. 

And, it has suggested itself to me, that glacial action of the coast 
of Maine, has utterly removed the tertiary deposits from her snr- 
face ; for if they are presumed to be yet under water, certainly a 
country like the present, could not be said to be a tertiary one. 

If these hasty sheets will be acceptable to you, you are very 
welcome to them. Very truly yours, 

JOHN DeLASKI. 
December, 1862. 

Bar8ebcu)k8. 

We are able to add several more horsebacks to the seventeen 
enumerated in the preliminary report. The first is one brought to 
our notice by the Maine Farmer, whose account of it we quote: 

" There is one of these horsebacks in the northern part of Somer- 
set county, which we have not seen described, and therefore adds 
another one to the list. It is situated partly in number 2, range 
2, west of the Kennebec, and partly in Jerusalem township in 
Franklin county. Its general course is N. W. and S. E., although 
it is interrupted by many short zigzag turns. It is nearly five 
miles in length, and from twenty to sixty feet in height. Occa- 
sionally there are sharp pitches or depressions through its course, 
and here there seem to be a predominance of boulders ranging in 
size from a hen's egg to a two-quart measure, while on ascending 
the horseback from these gullies, coarse sand or gravel seems to be 
the formation. On either side of this horseback, for the whole dis- 
tance, is a peaty swamp,, in places covered with a black growth, 
and at other places — where the growth has been burnt — showing a 
stream with a mucky bottom, forming at one place a pond of con- 
siderable size. At several places on the bog, there are considera- 
ble quantities of cranberries, but they are small in size and inferior 
in quality. The people in the vicinity regard this horseback as 
formed on purpose for a road ; and it would seem that such were 
the designs of Providence, for it is the only place for the entire five^ 
miles that it would be possible to build a road for public travel." 
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Near Princeton are two horsebacks. Both are on the railroad, 
one in Princeton and the other in Baileyville^^ The latter is the 
largest, being five miles in length. It has a large slope towards 
the Kennebasis river, which is unusnal. Both cross the river valley 
with a N. E. and S. W. course. 

The only other horseback seen having a slope is in the southeast 
part of Bingham. It slopes at an angle of 2'' 30', and shows itself 
for half a mile near a carriage road. It lies on the west side of the 
valley, with somewhat of a south-easterly course, and runs into 
moraine terraces. 

§ 

On the west shore of the Eastern Schoodic Grand lake is a very 
well marked horseback, though not very long. We cannot vouch 
from personal examination that it is over half a mile in length. It 
is in Weston. 

In the north part of Weston we were permitted to see the south- 
ern .termination of the great horseback extending from Houlton to 
Weston. It suddenly curves to the east, and in less than half a 
mile's distance terminates in a swamp, gradually dying away. It 
is probable that the horseback in the south part of Weston was 
formed by the same general causes which produced the large ones, 
and we shall expect to learn that the two are connected together 
by other links, now concealed in the forest on the low land. 

In Linneus, north of the post office, there is a very crooked horse- 
back nearly a mile long. Its southern end is in a small pond near 
the village. In the north part of its course, it is accompanied by 
moraine terraces. It lies west of the great horseback of Houlton. 
In Houlton we remarked that the material of which the horseback 
was composed was stratified black gravel ; while the mounds which 
we have considered to be moraine terraces on the east side are 
composed of unmodified loamy material, with frequent fragments 
of slate. It would hence appear that the two classes of deposits 
must have been formed by different agenci^s, although they may 
have operated at the same time. 

A fine horseback at Leadbetter falls on the Penobscot, terminat- 
ing in a ledge, has already been spoken of in C. 

By all odds the largest horseback we have seen in Maine is what 
is called the " Whale's back" in Aurora. The air line road passes 
over it for three and a quarter miles in a south-easterly direction. 
The horseback then continues on in the woods to an unknown 
extent. We passed over it too early in the morning to estimate 
its altitude and width with any precision. 
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Later In the morning we caught a glimpse of another large horse- 
back in township 28, but do not know its length. This is distinct 
from the one described previonsly in the comers of Beddington, 
29 and 22. 

The stage road passes over an interesting horseback between 
Kenduskeag and Corinth. The road first strikes it in the west part 
of the village of Kenduskeag, and continues upon it for three miles 
td a cemetery in South Corinth. It appears to extend somewhat 
further in both directions. Its general direction is north-westerty; 
but there are changes and curves in it, whose precise nature may 
be ascertained by noticing upon the map of Penobscot county the 
course of the stage road. This ridge is wide and not so high in 
proportion to its width as is most common. It is of the whale 
back type, like the example in Aurora. We estimate its altitude 
from twenty to fifty feet ; and its width from six to fifteen rods. 
It starts from the lee side of a large but low hill, and the nordi- 
west end is higher than the south-eastern. A cut through it re- 
veals a section of gravel, precisely like the ideal sketch of a horse- 
back, on page 273 of our first report. 

North-west from Parlin pond there is a curving horseback three 
fourths of a mile long. Our impression is that it is parallel wiHi 
the shore of the pond. 

But the most remarkable example of a curving horseback has 
been described by Dr. Holmes in his notes upon northern Maine ; 
where is one of these ridges bent around in the* form of a horse 
shoe. He also describes another one in the vicinity of great inter- 
est. These ridges are on the Seboois waters in Nos. 6 and *l. 

In examining the surface geology of Kennebec river, we noticed 
three ridges above Bingham which we are inclined to refer to this 
class of deposits, rather than fragments of high terraces, to which 
they are closely related. The longest one is in the Forks planta- 
tion, between P. B. Shepard's and J. Steward's. The shortest is 
in Caratunk, between E. Pierce's and G. P. Chase's. The third is 
in Moscow, west of J. P. Emerson's. They all border upon the 
river, upon its eastern bank, forming a high ridge between the road 
and the river. They are designated as long hills upon the map of 
the county (Somerset.) The longest must be at least a mile and 
a half in length, and the shortest not over a half a mile. 

Hunters have informed us of other horsebacks in the wild lands; 
but of them all there occurs to us now the location of only one. 
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fr viz : upon the move seothem of the St. John ponds, north-west 

I Irom Moos^ead lake. Without doabt there are muiy in the State 

yet to be brought to lig^t. 

. This m^es an addition of seventeen horsebacks bronght to light 
akioe the pablioation ^i the first report. In other words tiie num- 
ber of known horsebacks in Maine has been doubled tilie past 
season. 

We hope that geologists will pay more attention hereafter to tfaa 
investigation of those curious gravel ridges. We doubt not tha 
they will be found Gemmon over the northern border of the United 
States. We were surprised and delighted to see two beaudful ex- 
amples ef them in Lower Oanada the present winter. One is m 
St. Flavien near Quebec, oomposed of coarse materials. The other 
lay partly in Acton and partly in Wickham, and is composed of 
finer materials. A section of it is precisely like our ideal section 
of the Maine ridges. Both these Canadian examples are situated 
in the flat country adjmning the river St. LawxAnee; and both mm 
N. E. and S. W. Both of them, also, are several miles long. Their 
general characters agree perfectly with those of the Maine exam- 
ples. 

We do not yet feel satisfied about the true theory of the forma- 
tion of horsebacks. We could not but be surprised, however, 
when on Moosehead l^e, to see how very similar they are to suok 
islands as Sandbar, Snake and Hogback. A section of the first is 
like that of the horsebacks. These inlands are very long and nap- 
row, being composed of coarse and fine gravel. It would not be 
strauge if some of the horseba^s were formed like Sandbar island^ 
which seems to have been deposited by currents, either with or 
without the assistance of ice. Sandbar idand must have bee& 
formed in a past period, when Moosehead lake stood at the level 
of the terraces which may often be met with at the mouths of its 
tributary streams. Snake island would appear to be one that is 
forming at the present level of the lake. 

Bea Beaches. 
A single example of the more elevated stratified gravelly banks 
of assorted* gravel and sand, which have been referred by us to the 
action of the waves of an old ocean, was pointed out last year. 
We would suggest a few others this year, without having had time 
to observe carefully their altitudes or reladops to the surroundini^ 
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eoantrj. One of them is upon the hill eonth of Pollard's hotel in 
Masardis. Another is near the height of land between Weld and 
Wilton. This one is more or less connected with yery high terra- 
ces. Another is high np on Beech hill, of the Saddleback range, 
in Franklin connty. There is a g^at amonnt of detritus collected 
about the small ponds at the head of Sandy river, periiaps referri- 
ble to moraine terraces. Lastly, it seems as if there must be some 
Ancient beaches among the numerous sandy hills in Wayne and 
Leeds, far above all existing streams. In Leeds one of these sand/ 
accumulations has been torn asunder by the wind, and the sand is 
being blown south-easterly, much to the detriment of the cultivated 
fields adjacent. A potatoe patch was covered up in this way to 
the depth of thirty feet. These hills of moving sand are called 
Dunes or Downs, 

We have not been able the past year to make any iurther obser- 
vations upon the very interesting fossiliferous marine clays that 
skirt the sea shore and the sides of the principal rivers for a con- 
siderable distance inland. 

Terraces. 

Nor have we been able to observe or map many of the terraces 
lining so many of the beautiful rivers and lakes of Maine. Kenne- 
bec river, particularly above Skowhegan, exhibits these phenomena 
very finely. We were able to map them carefully for about thirty 
miles of the way below the Forks, and might have published a 
map of them here, but preferred to defer its publication until we 
should be able to give a map of them along the course of the whole 
river. We will, however, state a few general facts concerning 
the surface geology of this river, beginning at its source. 

The Kennebec river rises in Moosehead lake, not at the extreme 
southern angle, as one would naturally suppose, but from the 
south-west side several miles above Greenville. It rushes out of 
the lake a large river from the very first. Until it reaches the 
Forks, it is an exceedingly rapid stream, falling hundreds of feet. 
This section of the route is probably deficient in terraces ; yet we 
have not explored it, as there are no roads along the shores, and 
navigation with canoes is impossible. The immediate banks we 
understand are rocky, the river passing through a gorge. 

The Forks of the Kennebec derive their name from the junction 
of Dead and Kennebec rivers. Terraces are very abundant here. 
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It is commonly fhe case that the junction of streams gives rise to 
the formation of a greater number of terraces, than will be found 
away from the confluence. But the elevation of the highest one 
is . no more than it is elsewhere along the valley. It is just so 
here. Fig. 49 is a section of the terraces of the Kennebec, cross- 
ing the valley just above the mouth of Dead river. The altitudes 

Fig. 49. 




Section at the Forks, 

Jt, Kennebec river. G. Sixth terrace, 80 feet above the riyer. 

B, Meadow, west side, 20 feet above H, H, Solid rocks. 

the river. JT. First terrace on the east side, 15 

C, Second terrace, 85 fbet do. ' feet do. 

D, Third terrace, 40 feet do. L. Second terrace, 40 feet do. 

E, Fourth terrace, 65 feet do. M, Third terrace, 58 feet do. 

F, Fifth terrace, 70 feet do. JV. Fourth terrace, 70 feet do. 

were taken with an Aneroid Barometer, and are laid off upon a 
scale. Only the outline of the surface is given. We have not 
attempted to show the order of superposition of the terraces in 
relation to one another, but only of the whole to the solid rocks 
beneath. The highest terraces upon both sides of the river in this 
case appear to have the same altitude. This is not commonly the 
case. The lower terraces are loamy, and the higher ones are com- 
posed of fine and coarse gravel. 

A better illustration of the most common relations of terraces is 
given in Fig. 50, measured at J. Carney's hotel in Moscow. The 
materials are very coarse, the most so upon the east side, but the 
forms of the terraces are perfect. The materials of E and F are 
as coarse as common unmodified drift. Two very fundamental 
* facts are illustrated by this section, which must be taken into ac- 
count in the formation of all our theories respecting their origin ; 
first, the heights of the highest terraces on the opposide sides of 
the valley do not correspond ; nor, secondly, do the heights of any 
of the intermediate terraces agree. Our theory of their origin has 
been given in our Preliminary Report. 
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The valley of the Kennebec is very beautiful. Below Bingham 
it expands, and at Solon and further down the terraces are eo wide 



Fig. 50. 




\ 



A H^ 




A, Kennebec river. 

B, First terrace, east side, 25 feet. 
C Second terrace, 80 feet above tbe river, 

and only 25 feet wide at tbe top. 

D. Tbird terrace, 110 feet. 

E. Fourth terrace, 136 feet. 

F. Fifth terrace, 180 feet 



Section at Carney*8» 

Q, G. Solid rock. 

H, Bank of the river on the west side, 
only three feet high, hardly worthy 
of being called a terrace. 

JT. First terrace, 73 feet. 

L, Second terrace, 113 feet. 

M. Third terrace, 193 feet 



that several days' work will be required to map them with accu- 
racy. The great plain in Solon is a terrace. At Skowhegan, and 
perhaps further up, the terraces are more interesting, because they 
contain marine relics, showing « combination of fluviatile and 
oceanic agencies in their origin. A similar terrace extends up the 
Wasseronset river north of Skowhegan. We would compare 
the terraces about Skowhegan with the delta terraces of the Win- 
aoski river near Burlington, Vt., which we have described in 
detail in the Final Report upon the Geology of Vermont. 

Below Skowhegan the valley of the Kennebec is less beautiful, 
because it is so wide that it cannot always be taken in at one view. 
Occasionally the terraces are well developed, as at Waterville and 
Augusta. A carefal map of them through the whole course of the 
river would be an object of great interest, and having its practical 
bearings also. We can produce at any time our map of the ter- 
races between Bingham and the Forks. 

We were interested to find a few terraces at the mouths of many* 
of the streams on Moosehead lake. These clearly indicate that the 
lake has been successively at higher levels than at present. The 
low land at K neo is entirely made land ; and one can easOy detect 
four different levels. These seem to have been quietly deposited 
in the lee of Mt. Kineo. The heavy north winds drive around Ae 
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mountain immense waves fall of detrituS; wfalch snb&ide when pro- 
tected and deposit their load. It is this force which has made the 
foundation land for the hotel. We have hints of a former outlet 
of Moosehead lake into the Piscataquis river instead of the Kenne- 
bec, which we would gladly be permitted to trace out. A knowl- 
edge of the facts might be of practical value to lumbermen. 

We have noticed interesting terraces at several points on the 
Androscoggin, particularly at Brunswick and Lewiston ; at Ando- 
ver on Ellis river ; on Saddleback stream ; on Moose river ; on 
Sandy river ; and on the Penobscot. But our limits forbid u« to 
describe them. 

Siliceous Marl. 

We will now present an interesting letter from Professor Baflej 
of FredericktoQ^ N. B.j upon the eiliceous marl^; or diatomaoeous 
earths of Maine. 

PkoF. C. H. Hitchcock: 

Dear Sir : — You have requested me to prepare for publicadon a 
notice of the microscopic Flora of the State of Maine, with a few 
remarks on the valuo of '' diatomaceous earths'' in an economical 
point of view, and also as throwing light upon certain disputed 
questions of geological history. 

It might at first seem to be of little value to prepare for a report 
on the agriculture and geology of a country, an account of animi^ 
and plants so exceedingly minute as to be in the great majority of 
cases absolutely invisible to the unassisted eye. Of what practical 
value, we are apt to ask, can the fossil skeletons of beings so mir 
nute that fifteen thousand millions may be included in the space of 
a cubic inch be to the farmer or to the geologist ? Is there any 
way in which the former can employ them in promoting the fertiliiy 
of the soil, or can they aid the latter in deciding upon the geologi- 
cal age of deposits and formations, from which all other traces of 
organic life have disappeared ? I shall endeavor to show that to 
both, but especially to the latter, the study of their numbers, dis- 
•tribution, and specific characters, is a subject of the greatest inter- 
est, as well from a practical as from a theoretical point of view. 

Without entering into the details of the structure and mode of 
growth of the microscopic A Igae, it mav be sufficient to say, that 
notwithstanding their minute size, so incredible are their numbers 
and so rapid their multiplication, that their accumulating skeletons 



896 BOARD OF AGRICULTURE. 

are even now exerting an important influence in changing the 
physical features of the globe, filling up ponds and lakes, changing 
the beds of rivers, and forming shoals or deltas at their mouths. 
It has been shown by the researches of Roper and other English 
microscopists that in the mud of the Thames, if we exclude the 
coarse sand, nearly one-fourth of the finer part of the residuum is 
entirely composed of the silicious shells of diatoms, while Ehren- 
berg has shown similar results from an examination of the waters 
of the Elbe and Scheldt. In our own country the Columbia river 
has been shown by Col. Fremont to have cut its way through a 
deposit entirely composed of diatomaceous shells, five hundred feet 
in thickness I The first question which I am requested to answer 
in regard to these deposits is whether or not they may be made of 
economic value ? 

That they are of value has been most satisfactorily proved by 
the researches of many authors. As early as 1860 the great abun- 
dance of the remains of microscopic organisms, fresh and marine, 
in the low rice-grounds of our Southern States, and the probable 
influence of their presence in promoting the fertility of those lands, 
was pointed out by my father. The same observer has also shown 
that the mud of New Haven Harbor, which has been successfully 
applied as a fertilizing agent, is largely composed of silicious exu- 
viae, containing by analysis 58.63 per cent, of silica. To the same 
cause is assigned by Ehrenberg the wonderful fertility of the lands 
annually inundated by the Nile and Ganges, while an examination 
of the tidal muds in any of our large rivers would probably lead to 
like results. I have myself found marine diatomaceaa in great 
abundance in the St. John river, at considerable distances from its 
mouth, while an examination of the ice when melting in the spring, 
also showed a vast number of fresh water forms. All the cases 
just mentioned,however, are of recent deposition ; will the sub-peat 
deposits, which can alone be gathered in any quantity also prove 
beneficial in their application to the soil ? I am not aware that any 
experiments have been made to test this point, but as the deposits 
are numerous and easily obtained, it would be well worth the 
trouble to make the trial. It is a significant fact, and one fire- 
quently observed, that those plants, especially the cereals, which 
require a large amount of silicious matter to give the requisite 
strength to their stenss, Ind thus to promote their healthy growth, 
have about their roots, in a living state, numbers of these very 
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organisms. Another singular fact affording additional evidence of 
the utility of such bodies is their invariable presence in great num- 
bers in all the ^ted guanos. Indeed so true is this, that the 
poorer qualities u* ^ no have been shown to be the very ones in 
which the least number v, ^ the microscopic algae can be found. 

I therefore conclude that there can be but little doubt of the real 
efScacy of such deposits, no matter whether fresh-water or marine, 
and that the beneficial action which they exert upon the soil is to 
supply a large amount of silica in precisely that condition from 
which it may most readily be taken up by growing plants. As 
many of these organisms are said to contain a trace of iron in their 
composition, probably this element may also exert a beneficial 
effect. 

Of the total amount of such deposits in the State of Maine, little 
is known. Even where their presence has been shown, the extent 
and thickness of the outcropping beds has been seldom measured. 
There can be little doubt, however, that a closer examination would 
prove the quantity to be considerable. The localities now known 
where diatoms exist in a fossil condition in this State are the fol- 
lowing: — Bluehill Pond (discovered by Dr. 0. T. Jackson); Brown- 
field ; Newfield ; Roupd Lake, Calais ; Chalk Pond, Beddington ; 
Adley Pond, Phillips; Bangor; Chalk Pond, Waterford. 

The first of these deposits, that from Bluehill, has long been 
known and the species contained in it already described. As the 
four next depoeats are but recently known, I will say a few words 
as to their characters and the species they contain. 
. Of the four specimens sent me for examination, that from the 
Chalk pond, Beddington, is by far the purest and the richest. It 
is as white as chalk, (for which it has probably been mistaken, 
judging from the name of the locality,) is almost free from foreign 
matter, and as you have informed me, covers some twenty acres, 
being of unknown depth, but certainly several feet. The species 
contained in it are the following : 

Eunotia triodon and diodon. Gompbonema capitatum. 

Eunotia pentodon. Cocconema lanceolatum. 

Eaootia serra. Orthosira aurichalcea. 
Eunotia falx. := E. hemicycltts. Ehr. Melosira distana. 

Kayicula firma. Himantidiam arcus. 

Navicula ovalis. Himantidiam bidens. 

Navicula Yiridis. Himantidiam undulatum. 

Navicula serians. Himantidiam gracile. 
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Kavicala rhomboidei «nd Sporangium. Cymbella ouspidata, 

Navicula rbjDchocephala. Surirella biseriata. 

Pinnularia nobilis. Tabellaria floccalosa. 

Pinnularia major. Cyclotella Kutzingiana. (RsCre.) 

Pinnalaria Tabellaria. Odontidfam. (Large.) 

Pinnularia Stanronciformifi. Odon^ium Tabellaria ot 

Staaroncis BaileyL Fragilaria nndata^ 

Staaroneis pboenlcenteron. Encjonema? 
Gomphonema acuminatum. 

In addition to the above a number of other species occur, but not 
ia a condition to be satisfactorily determined. Among these I maj 
enumerate Navicula affinia, f two varieties of Niisckia, (one of which 
I suppose to be identical with a similar form detected by A. M. 
Edwards, Esq., of New York, in a deposit from Bemis lake, N. H.^ 
the other undescribed,) and some curious varieties of the genus 
Himantidium. One of the latter is about as long as M. arcu8, but 
with an undulate outline swelling in the centre of the dorsal region 
into a rounded cone, and also enlarged at the extremities which 
torn upwards. Only a single pustule was detected. The varieties 
of this genus occurring here are very numerous and interesting, 
especially those of " H. undulatum.^' I shall endeavor to speak 
more fully of these and other doubtfal forms upon some other oc- 
casion, such descriptions being out of place here. 

The deposit at Adley pond, Phillips, is much less pure than the 
preceding, containing numerous pieces of sharp quartzose sand. 
It is more like the common sub-peat deposits of the eastern States 
than the above. It contains the usual variety of species, less in 
number, however, than those above enunverated. It is especially 
marked by great variety in the genus Eanotia, which is compara^ 
tively rare in the fieddington earth. Adley pond is, I bdieve 25 
acres in extent, the deposit cropping out upon its edge. 

The Brownfield earth is quite impure and not particulariy inter- 
esting. It is from below peat, and is apparently in a state of de- 
composition, many of the forms being fragmentary. The earth from 
a pond in Calais is still less interesting. It consists of indurated 
lumps, often stained with iron, quite impure, and the forms much 
broken. 

Of the Bangor earth I know nothing, except that such a deposit 
exists in that vicinity. It has been supposed to contain copper.* 



* Mr. A. E. Verrill of Cambridge, states that upon the south side of Chalk pond 
in Waterford, there is another of these deposits a foot thick. C. H. H. 



I have beretoibf e epoken of the value of ihe microsoopic Algae 
simply with reference to their employment as fertiiizing agents. 
Although 1 regard this as b*y far the most valuable use to which 
their fossil remains may be put, I should not omit to state, thai» 
there are other and by no means unimportant purposes to which 
they may also be applied. Of these the most important are their 
employment as polishing powders, in the so-called *' metallic Ins* 
tres" and in the manufacture of porcelain. The substance called 
Tripoli is almost invariably composed of nothing but the silicious 
skeletons of the diatomacesB. A polishing powder has been pre* 
pared under this name from the Bluehill deposit already mentioned. 

I come now to the consideration of another and exceedingly in* 
teresting portion of my subject, but one on which little at present 
can be said, viz : the uses of diatomaceous earths in determining 
the unsettled questions of geological history. It will readily be 
eoDceived, after reflection upon the figures already given, thaifc 
organisms which exist in such countless numbers, and which multi- 
ply with such inconceivable rapidity should exert a vast influence 
in promoting geological changes, but have we any key in the char- 
acters and species of the formations tiiemselves whereby to deter- 
mine the nature and the duration of the causes which produced 
them f May they like other fossila, be used in determining the 
relative age of the several beds in which they, occur ? Prom their 
simple structure, whereby they are better adapted than most or- 
ganic beings to resist the influence of physical chaxjges, and from 
the fact that but few, if any, fossil species are known, which have 
not also been found in a living state, it has been until recently 
frupposed that no such u«e could be made of them. Deposits from 
various localities were known to be of undoubtedly different geo- 
logical age, but no means seemed apparent by which that age could 
in all cases be definitely settled. A more extended study of the 
distribution of spetjie© now bids fair to furnish the wished for key, 
although at present we can only state what is to be hoped for 
rather than what may be considered as certainly known. 

Some eighteen months ago, while examining the fossil and recent 
forms from a rich locality in the vicinity of Providence, R. I., I 
was struck by a remarkable fact, of which I have nowhere seen 
mention made, although a distinguished Philadelphia microscopist 
has since informed me that he had also observed a similar fact. 
The fossil sab-peat deposit referred to contains the usual variety 
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of fresh water lacnstrine forms for the most part the same as those 
already given in the Maine deposits. Upon preparing a gathering, 
however, from the living algae of the same pond, I at once noticed 
the great abundance and large size of the pustules of Nitschia of 
which not one fragment even could be detected in the deposit 
below. Here then was certainly an instance in which one genus 
at least, and that a large and well marked •ne was entirely absent 
from a fossil deposit, notwithstanding the fact that it is now and 
has been for unknown years, growing in countless numbers in the 
self-same pond, and gradually helping to form by its deposition a 
new deposit, not three feet removed from the former I Nor is this 
a single instance. Not one of the common su^-peat deposits of the 
country, such as those above mentioned, will be found to contain 
any specimens of the genera " Nitschia" and '* Synedra." One 

9 

deposit only, according to Dr. P. W. Lewis, and that over-lying the 
peat is known to contain these genera. I have already mentioned 
a Nitschia as occurring in the Beddington earth, and Mr. Edwards 
of New York, has also alluded to one found in the Bemis lake, 
(N. H.) earth, but these are all isolated specimens, few in number, 
and differing specifically from those which swarm in countless num- 
bers in the same localities to-day. A similar fact has been noticed 
by my father in regard to the great " infusorial deposits" of Ore- 
gon and California. . The forms obtained from the fresh-water ter- 
tiary districts of those States were found to be wholly unlike the 
recent infusoria from the Columbia river, and other existing streams, 
and probably the same fact may be observed in all parts of the 
country. As yet, however, this subject has received but little 
attention. The great post-pliocene epoch to which most of these 
deposits belong, has hitherto remained an unknown ground, with 
little to mark its character beyond the confusion and tumult of the 
great drift period. Probably the " infusorial earths" were depos- 
ited before as well as after, and perhaps during* that period. The 
diatomaceaB in which were found imbedded the bones of the Mas- 
todon in Orange county. New York, in 1843, are exactly those 
which characterize the greater part of the common sub-peat depos- 
its, already referred to. The species which characterize that de- 
posit may therefore be taken as the type of all similar deposits of 
that age. Of the Miocene Tertiary beds of Diatoms, the Richmond 
and Maryland earths afford undoubted examples, while to the 
Eocene is referred by Ehrenberg the Aegina clay-marls and the 
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chalk-marls of Mendon and Oaltaniaetta, Possibly some of our 
western beds may prove to be of similar origin. It is also worUij 
of note that fossil shields of diatomaces^ have been found by Dr. 
White of New Haven, in the hornstone of the Devonian and Silu- 
rian beds of New York, thus carrying back the existence of theso 
frail but indestructible wonders to the very dawn of organic life. 

I will conclude this letter, which has already reached an undue 
length, by giving a list of microscopic forms observed by my father 
in the vicinity of Waterville, which though not by any means com- 
plete may possibly be of service to those interested in such inves* 
ligations. 

List of Microseopic Forms observed in Emerson's Stream, WcUet- 

viUe, AtiguM, 1853. 

"Melioerta ringens on leaves of Naphar. 
SpongUla forming patches a foot or more in oircomlbreilioe. 
Aroella. 

Stentor polymorpha. 
Vorticella. 
Chaetonotus lams. 
Rotifer TUlgaris. 

Tetraspora gelatinosa. 
Yancheria caespitosa. 
Rivularia, yerj abundant. 
Lemania fluviatilis, veir abundant. 
I^Zygnema nitidum. 

'Euasfemm Terracosum. 
Closterium lunula. 
Euastrum margaritaceum. 
Dooidium. 
Micrasterias rotata. 
Arthrodesmus quadri-caudatns. 
Penium digitus. 

C EuBotia gibba. 

\ Snrierella splendida. 



Goinnatvon> A»}as, 



DmoniAOEAE, 
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Along the coast may be found the usual variety of American 
marine forms, mostly parasitic upon the smaller Algae. I would 
particularly mention that the beautiful " Isthmia nervosa" occurs 
in quantity upon the fronds of Polysiphonia at Portland. 

Hoping that the above may be the information you desire, 

I am, very sincerely yours, 

L. W. BAILEY. 
Fredericton, N. B., Nov. 13, 1862. 
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E. DESCRIPTIONS OP NEW FOSSILS. 

Principal Dawson of McGill College, Montreal, C. E., visited the 
interesting Devonian deposits in Perry the past season, and kindly 
sent us an abstract of his observations, which is hereby presented. 
The letter has been previously published in the Proceedings of the 
Portland Society of Natural History, pages 99, 100, where may be 
foumd the drawings of the new species to which reference is made. 
Dr. Dawson has recently published what is really a monograph of 
the Later Devonian Flora of Northeast America, in the Quarterly 
Journal 6f the Geological Society, and gives the descriptions of 
many new species, with notes upon those already known, amount- 
ing in all to sixty-nine different species. The number is now in- 
creased to seventy-five by these additions from Maine, and will be 
increased still more in the future by material already in the hands 
of Mr. Hartt of St. John, N. B. Comparing the range of the same 
species of plants in Maine, New Brunswick and Canada with those 
in New York, it is clear that the more eastern deposits must lie 
between the Chemung and Hamilton groups of the Upper Devonian. 
It is very singular that simultaneously with the discpvery by Dr. 
Dawson of a Dicotyledonous plant, the Syringoxylon in this Devo- 
nian series, Mr. Hartt should have found in New Brunswick the 
wings of insects, both remarkable and unexpected discoveries. 

McGiLL College, ) 
Montreal, Nov. 26, 1862. j 

Dear Sir : — I had the pleasure, in August last, of examining the 
locality of fossil plants at Perry, and with the aid of Jethro Brown, 
Esq., who kindly assisted me when there, and followed up the 
research after my departure, succeeded in obtaining several new 
plants and better specimens of some of the species previously 
known. With the exception of specimens of Cyclopteris Jacksoni 
and Psilophyton princeps found by Mr. Brown in red sandstone 
and shale on the Perry river, all our specimens were obtained from 
the original locality mentioned in the last report of the State Sci- 
entific Survey, which is a bed of grey sandstone about two feet in 
thickness, and apparently very limited in horizontal extent. It 
probably marks the spot where a stream flowing from the old De* 
vonian land emptied into the waters in which the red sandstone 
and conglomerate were being deposited. The plants are all drifted, 
but they must have been derived, from land at no great distance. 
The age of the deposit of red sandstone and conglomerate in which 
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the bed occurs, I sappoBe to be that of the upper member of the 
St. John serieB, or the upper Devonian sandatone of Oaspe. Its 
total thickness appears to be abont 1300 feet, and the lowest bed 
which I observed was a very coarse angular conglomerate or brec- 
cia. In respect to the geological reflations of these beds to the 
underlying shales, &c., I have nothing to add to what is stated in 
your report of last year. 

The new facts ascertained last summer in the fossil botany of 
Perry^may be summed up as follows : 

1. Having carefully collected the fragments of fossil wood show- 
ing structurei I find among them in addition to Aporozylon, and 
stems of ferns, portions of the wood of a conifer, of the genus 
Dadoxylon. 

2. Fragments of a small Stigmaria resembling my S. exigua, from 
New York, but distinct, which I propose to name S. pusilla. Plate 
II. &g. 1. There are also some fragments of leaves which may be 
those of Sigillaria. 

3. Specimens of Lepidostrobus Richardsoni, showing that these 
strobiles were attached in a row on one side of a slender stem 
bearing branchlets with short reflexed leaves ; the whole showing 
that this plant was a new and beautiful species of Lycopodites. 

4. Another Lycopodites with long slender leaves, which I pro- 
pose to name L. comosus. Plate II. fig. 2. 

5. A plant having the aspect of Calamites, but referable to the 
genus Anarthrooanna of Goeppert;' I propose to name this, A. 
Perriana. Plate II. fig. 3. 

6. A new Cordaites ; or at least a lanceolate leaf, with broad 
base and uneven parallel nervation, and to be placed in this genus 
rather than any other. It may be named C. flexuosus. Plate II. 

fig. 4. 

T. More perfect specimens of Cyclopteris Browniana,* showing 
that it was a large flabellate frond of most graceful aspect. I now 
suspect that it may be the same with the leaf from the Upper De- 
vonian of Pel nsylvania figured but not named by Rogers — Report 
on Pennsylvania, Vol. 2, Part 2, Plate 22. j^s suggested by 
Prof. Balfour in relation to the Pennsylvania plant, it nearly as 
much resembles the leaf of a conifer like Salisburia as a fern. Plate 
II. fig. 6. 

* The drawing of Cyolopteris Browniana is taken fh>m a spedmen in the coUectoi 
of Pxo£ Rogers of Boston, whioh is rather more perfect than any obtamed by me. 
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8. A new fam ve^emUing Gyclopteris Jaoksoni, bot havibg a 
tcanBvefsely pitted stem like that of 0. Boemeriana, Go^pert ; I 
propose to name tkis, 0. Bogenn. Plate II. figs. 6 and 7. 

9. A small but apparently new Sphenopteris. Hate II. figs. 8 
and 8a. 

10. A TrichomaniteSi which I beUere to be new. Plate II. fig. 9. 
'11. Specimens of Leptophloeum rfaombicnm, showing that it 

bifaroated and bore long narrow one-nerved leaves, and rendering 
it probable that its fructification consisted of elongated strobiles 
with narrow pointed scales. 

12^ A new HymenophjUites, too imperfect for description, bat 
possibly identical with one fbund at St. John. 

13. Two unknown objects which may be Carpolithes. 

The whole of the above are now under examination, and I hope 
more fully to describe them in the course of the winter. 
I am, with sincere regard, truly yours, 

J. W. DAWSON. 

Lake Sedgwick. 

At the close of the field work for the season, after the appropria- 
tion for the survey had been exhausted, with the permission of the 
commissioners to whom we are responsible, the geologist of the 
survey at his own expense visited Lake Sedgwick (or Square lake) 
in the north part of Aroostook county, and collected some of the 
interesting Helderberg fossils found there for his own pleasure. 
The specimens collected were placed in the hands of Mr. Billings, 
Paleontologist of the Canada Survey, who was so kind as to de- 
scribe them, although very much pressed by other duties. It was 
our intention to have presented these descriptions here ; but as they 
have already been given to the world in the Proceedings of the 
Portland Society of Natural History, the crowded state of this report 
will render it unnecessary to repeat them. The thanks of all in 
Maine who are interested in geology are due to Mr. Billings for 
his aid in deciphering these relics of the past. The locality is an 
unusually interesting one, and we hope it will be visited by other 
collectors. Its richness can be judged of by the time occupied in 
collecting these fourteen new species. We spent only a single 
day at the ledge, and brought away several barrels full of the pre- 
cious remains. The locality may be reached by boat, either by way 
of Portage lake or Fort Kent. 



We will give, liowerer, a list of the fomih from Lake Sedgwick. 
Neiurly half the namber were dieoovered latot ^ear by Mr. Packard^ 
•ad were noticed on pages 240, 421, of the Preliminary Report : 

Casaloqvu or Fosnu laoM Swtabb Lua, 

1. Favoiite$ goihlandieaf (Lamarck.) 

2. ZapkrentU — allied to Z. proHftea, bat probably distinct. 

8. Difhyphyllum — seTeral fragments three or fonr lines thick. 

4. Crinoid — ^with moniliibrm o61amn» 

6. Crinoid — ^with a smooth round oolomn. 

6. Fenestella, 

i. Incrusting Sryozoon on an Orihoceria* 

5. Strophoinena rhomboidalUy (Wahletibei^.) 

9. Strdphoinena panclulif^rmt (Conrad.) 
10* SKropkomtna indet^y (OnnRl.) 

ll* Stropkomena perplanat (Conrad.) 

12. Ort^M— like O. discus, (Hall.) 

18. Orihis — a larger species of nearly the same form. 

14. Strqriorhynchus ? — one valve. ^ 

16. Rhynchonella Mainensis, (N. sp.) 

16. Rhynckonella nucleolaUit (HalL) 

17. Rhynchonella Atp<uia, N. sp.) 

18. Rhynchonella — ^like J2. bivalveata, (Hall,) one imperfect speounea. 

19. Rensselatria Portlandica, (N. sp.) 

20. Eatonia medialiSy (HalL) 

21. Leptocoelia ? —one imperftot i^ecimen of a N. q». 

22. Retzia Maria, (N. sp.) 
28. Retzia HippolyU, (N. sp.) 

24. Retzia dubia, (N. sp.) 

25. Retzia Electra, (N. sp.) 

26. Atrypa reticularis, (Linne.) 

27. Athyris Blancha, (N. sp.) 

28. Aihyris Harpalyce, (N. sp.) 

29. Spirifera maeropleura, (Conrad.) 

80. Spirifera varicoHa, (Conrad,) S. Heeione T (Billings.) 

81. Platycercu, allied to P. tubangulata, 

82. Plaiycerat, " " 

88. Loteonema FUehi ? (HaU.) 
84. Orthoeeras riffidum, (Hall.) 
8&. Dalmanites Epicratet, (N. sp.) 

86. Phacops Trqjanus, (N. sp.) 

87. Proetus macrobius, (N. sp.) 
88/ Proeius Junius, (N. sp.) 

89. Sronteus PotnpiliUs, (N. sp.) 

40. Lichas ? A fragment supposed to belong to a species of this genua 
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Mr. Billings also examined a few fossils f^om Masardis, Telos 
Lake, Stair Falls and Moosehead Lake. All except the Masardis 
specimens were collected during the first year of the sarvey. For 
the details we would again refer to this valuable paper in the pro- 
ceedings. There are some new species among them — ^both Lower 
Helderberg and Oriskany sandstone. 

P. MINERALOGIOAL NOTES. 

Several new localities of minerals in Maine have been either 
mentioned to us or explored by us since the publication^ in the 
Preliminary Report of a Catalogue of the Minerals of Maine. We 
g^ve herewith a list of all these localities, with a few correc- 
tions of the original list. Our obligations in this department are 
hereby acknowledged to Messrs. A. E. Yerrill of Cambridge, Mass., 
Dr. N. T. True of Bethel, andE. Lewis Sturtevant of Winthrop: 

Albany. — Oxide of Titanium in four-sided pyramids, brown and 

black tourmaline. 
Andover. — Magnetite. 
Baileyvillk. — Oold, 
Barino. — Gold. 

Bethel — Rutile in lengthened prismatic crystals. 
BowDOiN, N. W. part. — Bose quartz, abundant. 
Buckfield. — Molybdenite, molybdine, magnetite , alum. 
.Calais. — Pyrites, 
Carroll. — Manganese wad. 
Columbia. — Gold. 

* 

Cutler. — Oold. 

Danville. — Black tourmaline. 

Denmark. — Quartz crystals. 

Eagle Lake Fl. — Quartz crystals. 

Freeport. — Feldspar in crystals, rose quartz near Hedgehog Mt., 
garnet (portions of one crystal found weighed fifteen pounds), 
scapolite, apatite, calcite (nail-head spar). 

Greenwood. — Beryl (large), mispickel (not native arsenic), cassit- 
erite or tin ore in small crystals, magnetite, bog-iron ore, molyb- 
denite, zircon, aUbite in crystals, pyrochlore, mica, rose quartz, 
garnet, fihrolite, copperas, corundum, magnesite in a vein crossing 
the railroad. 
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Hbbbok. — ^Gasaiterite or tin ore, mispickel, idocrase, l^fndoUie, amr 
blygomie, ruJbeUUe, indicoiUe, green tourmcUine, mica, beryl, apa^te, 
dlbite. 

Indian Township. — Quartz crystals. 

LiTCHPiELD. — Spodumene, fibrolite, mica crystals, carbonate of cop- 
per on the east side of Oak Hill in a large boulder of amethystine 
quartz, pyrrhotine (boulder), labradorite (in boulders). 

LuBEc. — Copper ore at West Quoddy Head. 

Maghias. — Gold. 

MiNOT. — Beryl. 

Monmouth. — Fibrous actinolite, apatite in six-sided yellow crystals, 
hornblende, beryl, oxide of titanium, elacolite, zircon, staurotide, 
andalusite, plumose mica, jasper containing crystals of silicate 
of iron, copperas, chlorite. 

Moscow. — Gold. 

NoBWAY. — Beryl, rose quartz, orthoclase in crystals, cinnamon gar- 
net, black tourmaline. 

Obland. — Gold. 

OxpoBD. — Oarnet, beryl, apatite, wad, mica crystals. 

Fabis. — Amblygonite, yttrocerite, zircon, brookite, beryl, smoky 
quartz. 

FfflLUPS. — Galena, pyrites, copper pyrites, plumbago. 

FoLAND. — Smoky quartz crystals. 

FoBTLAND. — Galcite (nail-head spar), prehnite massive and in small 
crystals. 

PowNAL. — Bose quartz, feldspar crystals, scapolite, black tourma^ 
line, garnet, actinolite, molybdenite, calcite, red ochre from 
a spring, manganese wad, specular oxide of iron, pyroxene, apa- 
tite, hornblende, mica crystals, pyrites. 

Fbospect.*— Plumbago, galena. 

Raymond. — Idocrase, yellow garnet, calcite, anorthite(f) 

Rockland and Thomaston. — White talc, not kerolite. 

SoMEBSET county, No. 4, R. 18. — Chalybite. 

Union. — Magnetite, bog-iron ore. 

Wales. — Axinite in boulder, alum, copperas. 

Washington county. No. 7. — Native copper. 

West Bath. — Copper ore, plumbago. 

Woodstock. — Prehnite, epidote, calcite. 

Yabmouth. — Molybdenite, black tourmaline, massive hornblende, 
feldspar crystals, chlorite, beryl, garnet. 



Moimt Mica in Paris ia Ihe most inteiesting locality of minends 
known in the State ; and we take pleasure in producing an inter- 
esting account of it, with notices of the minerals found, by Mr. A. 
I. Yerrill of Cambridge, Mass. It was pablished originally in ike 
Oxford Democrai. It seems that the elements Gedsium and Rnbi- 
dinm have not yet been found anywhere in North America except 
in Maine ; and it is but veiy recently that they have been known 
in Europe. 

ML Mica. 

The well known locality, usually called Mt. Mica, and jturity 
celebrated for the variety and beauty of the nure minerals k has 
eCered, is situated on a low hill which forms one of that group of 
which Streaked Mountain is the crowning summit ; or it may eren 
be considered as a part of the northern flank of that mountain. 

The excayation from which the minerals have been taken, is on 
the estate of Mr. Bowker, about two miles from Paris Hill, on the 
Buckfield road. It has been known for about forty years, and 
formerly afforded some minerals not now found, as weH as finer 
specimens of the red and green tourmalines, than ha'<re been found 
for several years past. This is, as I believe, not because the local- 
ity has been ejjiau^ed, but the excavation has not been made ia 
the proper direction to follow the centre of the vein. Yet wii&in 
a #»w years past, there have been found here several interesting 
minerals, not known before. This mineral bearing vein connsts 

• 

AieAj of feldspar imd aUnte, wiUi mica and the various other 
Mnerals scattered through it in masses and crystals, passing 
trough a ooarse granite ; and is of considerable width and of 
unknown extent, for it is concealed beneath the soil in either direc- 
tion. It is worthy of remark that in Hebron, at a distance of about 
seven miles, there is another vein of similar character, and contain* 
ing precisely the same minerals as this one, so that tilie same de*- 
scription will answer for both. The principal minerals that have 
been found here are the following. 

Tin Ore. This ore, also palled O^issiieriie, was first noticed as 
a Paris mineral at a meeting of the Boston Society of Naturd His- 
tory, December 5, 1860, when I exhibited a fine specimen of the 
mineral, and gave a brief account of its mode of occurrence. This 
specimen I found in 1854, and it originally weighed at least ^ve 
pounds. It was nearly pure, partly crystaline and partly siassive, 



and ociwrfed imbedded in albite. Tfais specimen attracted conmdr 
arable atteirtion at tbe time, fjnom tiie geologists aod inJj^^alogists 
.psesent, on account of ita size and purity. Since first finding tbis 
sninecal I have feand oilier fimaUer specimens, nearly every time 
"that I have visiied the locality ; and a very beautiful specimen, bar 
;bedded in quartz, has also been found by Mr. S. £. Carter of Paris 
EM. The specimens, as yet, have been found scattered throuj^ 
the vein, but it is possible that farth^ explorati^i might reveal 
larger quantities of it near the centre of the vem, which is mow 
buried under the rubbkh. This mineral has also been found m 
small quantities at the Hebron locality. The ore contains f8 p«r 
eent. of metallic tin, and if found iu considarable quantity, would 
be T«ry valuable ; its color is dark brown or black, often with a 
rusty leok, but when crystalized the sides of the crystals have a 
iHright, but not metallic, lustre. It Is most readily distinguished 
by its weight, its gravity being nearly as great as Hiat of metallic 
iron. There is another locality of tin i»re in Greenwood. 

AiablygonUe, This very rare and interesting mineral, not fouad 
before in America, has been discovered during the past summer, 
imbedded in the lepidolite, from both Paris and Hebron. Prof. Qt. 
J. Brush of Yale College, has given an account of its discovery 
and examination, in the September number of the American Jouiv 
nsX of Science and Arts. This mineral is remarkable for containing^ 
like lepidolite, a considerable amount of the rare metal Lithium, and 
probably, also, Hie newly discovered metals, Caesium and Rubidium. 
It is a translucent, feldspathic looking mineral, of a white or gray- 
ish color, deaving perfectly* in two directions, giving sur&ces 
which have a bright vitreous lustre ; and fuses readily in the flame 
of a candle, coloring the light with a beautiful crimson, owing to 
the litibia that it contains. It occurs in irregular masses, in the 
lepiddiite. 

YUrooeriie. This very singular and rare mineral has not before 
been noticed from Mt. Mica, but I have found a few good speci- 
mens. It is remarkable for containing the rare metals. Yttrium and 
Cerium, and has previously been found, in very small quantities 
only, in one or two localities in America. This occurs in small 
irregular masses, imbedded in Albite. Its color is dull violet, with 
a somewhat vitreous lustre ; the hardness is less than that of feld- 
spar, it being readily scratched by a knife. 

LepidoUte. This beautiful mineral, which is generally consideiod 

62 
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Tttre, Occam ftbandantly at Mt. Mica, in masses of yarions sises, 
some having been obtained weighing upwards of 100 pounds. 
These masses consist of an aggregation of small pearly scales, 
varying in color from pale rose to bright purple, giving to the 
mineral a very elegant appearance on the surfaces of fracture. Like 
Amblygonile, previously mentioned, it is interesting on account of 
containing a considerable amount of the metal Lithium, and, as has 
been recently demonstrated by Mr. 0. D. Allen, in a very inter- 
esting paper published in Silliman's Journal for November, an 
unusually large amount of the newly discovered and rare metals, 
Rubidium and CsBStum. According to Mr. Allen, the proportion 
of Rubidium amounts to about 0.2 per cent., and of Ca&sium to 0.3 
per cent., which is a greater proportion than is contained in most 
other substances in which they have been found. The specimen 
analyzed was from the Hebron locality, but from the very close 
resemblance of all the minerals, there is no reason to suppose that 
there will be much difference in the composition of specimens from 
Mt. Mica. 

Fetalite. This mineral was formerly obtained here, in large and 
fine specimens, but none have been found, to my knowledge, for 
several years. Like Lepidolite, this also contains Lithium. The 
specimens that I have seen are small masses weighing one or two 
ounces ; the color is gray or dull reddish with a glassy lustre, 
which becomes somewhat pearly on the cleavage surfaces. This 
is considered a rare mineral ; in this country very few localities 
are known. 

Tourmaline. Mt. Mica is perhaps more widely known as a min- 
eral locality, by the rare and beautiful specimens of red and green 
tourmalines that have been obtained here, than on any other ac- 
count. Some that were formerly found were an inch in diameter 
and transparent, approaching the ruby in beauty and value, but 
for several years none have been procured except more ordinary 
semi-transpai*ent and brittle crystals of little value except as 
cabinet specimens. These are, however, of a great variety of col- 
ors and forms, and of considerable interest to mineralogists. The 
most common variety, here as well as elsewhere, is black, opaque 
and with but little lustre ; this passes gradually into blue-black 
and blue varieties, which have been called IndicoUte. These are 
generally opaque or nearly so, and are seldom found in well formed 
crystals. The green varieties, varying from very pale to deep 
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grass green, are very abundant at this place, and though not often 
found in perfect crystals, are usually bright and nearly transparent. 
They are generally imbedded in mica or quartz, and frequently 
have a radiated structure consisting of thin, flat, or needle like 
crystals, diverging from a common centre. Sometimes crystals 
are green externally and red within, or the reverse, and sometimes 
one end is green while the other is red or blue. The red varieties 
are the most rare, and perhaps the most interesting. They occur 
of various shades, from pale pink to ruby red and deep crimson, 
and are generally transparent, and occasionally, are found in 
perfect crystals, when they are very beautiful. This variety has 
been called BubeUUe from its color. In addition to these colors, 
pure white specimens are not uncommon, as well as various shades 
of brown, but these are not usually considered of much interest 
by collectors. 

Beryl. Associated with the large crystals of black tourmaline 
and sometimes imbedded in them, very good specimens of beryl 
are sometimes met with. These are hexagonal prisms, generally 
somewhat irregular in form, and not often with the ends perfect, of 
a light green color, translucent, and vitreous in lustre. The hard- 
ness is greater than that of quartz. 

Mica. Large quantities of this mineral, from which the locality 
has taken its name, may always be obtained. It occurs in imper- 
fectly crystalized masses or sheets, often a foot or more in diam- 
eter, but seldom of sufScient purity or transparency to be of com- 
mercial value like that from Acworth and Grafton, N. H., which 
is used for the doors of stoves, lanterns, etc., and of late, to a 
considerable extent, for delicate photographic plates. The name 
Muscovite is also applied to this mineral. 

Feldspar. The principal part of the vein in which all the min- 
erals previously mentioned are found^ consists of a grayish variety 
of feldspar, occurring in imperfectly crystalized masses, of but 
little interest or value, unless it be regarded in connection with the 
origin and nature of the vein and the relations of the different min- 
erals, one to another, which are questions that cannot, with pro- 
priety, be discussed here. 

Alhite. The variety of albite which has been called by some 
mineralogists, Cleavelandite, occurs quite abundantly at Mt. Mica. 
It is generally in the form of masses consisting of flat flakes of 
about an inch in diameter, united together in various ways, and 
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generally mAhet brittle or friable. Hie color is muallj gny or 
yellowish, sometimes stained with brown ; the lustre on the snr* 
fiices of the plates Is pearly. 

Quartz. Yftrioos yarietles of qvarts are met with here. Thi 
eommon tnmsparent, crystalized form called Bodk crytUd, is often 
found filling cavities, with fine needle like crystals, pointing inward 
towards the ccflitre from all sides. Smoky quartz is occasionally 
set with in good specimens, both massive and in perfect crystals^ 
which are generally trani^arent or nearly so ; the odor u nBoally 
dark smoky brown. Eo9e quartz is found in masses of a light pink 
color, but not often transparent or sufficiently free from cracks to 
be of mnch beauty. Much better specimens of this variety have 
bera obtained at another locality about a mile farther east. At 
tfaiB place a large mass was once obtained, as I have been told, fot 
the purpose of making a large mortar for grinding the materiahl 
«sed in the manufacture of artificial teeth. 

Blende, This ore, which consists of sulphur and zinc, has been 
found in small quantities. The only specimens that I have seen, 
were small masses or imperfect crystals, of a yellowii^ brown 
color. 

Apatite, A massive variety of phosphate of lime, is not uncom-^ 
mon here. It is of a dull light green color, and rather soft. 

BrookUe, Small dark brown crystals having a brilliant lustre, 
are often found imbedded in albite and other minerals from this 
locality, which appear to be brookite or oxide of titanium, but I 
have not been able to procure a sufficient amount of the mineral to 
ascertain its nature with certainty. 

Zircon or Hyacinth. Beautiful crystals of this rare mineral, well 
known as a gem, have been detected during the past year imbed- 
ded in the albite. They are square octahedrons of small size, with 
a brilliant lustre, semi-transparent, and bright red or brownish in 
oolor. 
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G. ECONOMICAL GEOLOGY. 

A brief description was given in the first report upon the Geol- 
•gj of Maine, of all the mineral substances fonnd within its limits 
tiMit are of yalae in the Arts. That account will now be continued 
in the form of a sequel. We will notice the most important 
economical discoveries that have fallen under our notice during the 
second year of the Survey. We will speak of Lron, Gold, Tin, 
Antimony, Lead, Copper, Marble, Limestones, Gypsum, materials 
for the manufacture of Grindstones, Roofing Slate and Water Lime. 

We have nothing of great consequence to add respecting the 
value and distribution of the Manganese, Arsenic, Zinc, Granite, 
materials for the manufacture of Glass, Flagging Stones and Clays, 
there described, although much information respecting their quantitjr 
remains to be acquired. 

Iron. 

Last year a very important ore of iron was described in Wade 
plantation, in Aroostook county. Late in the season one of us 
visited the locality, and immediately afterwards wrote the follow- 
ing letter to the Commissioners to whom we are responsible for the 
conduct of the Survey. The opinions expressed in it we still 
entertain. 

Ashland, Me., Sept. 13, 1S62. 
Ix> His Excellency Israel Washburn, Jr., 

and S. L. Goodale, Esq. 

Honored Sirs : — According to the contract between myself as 
State Geologist, and the authorities, I am bound to make known 
to the State, discoveries of any valuable substances upon the 
public lands. 

In accordance therewith, I am about to speak of the valuable 
deposit of iron ore in No. 13, B. 4, of Aroostook county, or 
" Wade plantation" of the maps. This deposit is in the south-east 
part of the township, upon the land occupied by Daniel Hickey. 
In my report of last year, it was noticed in two places — ^first on 
page 295, where Dr. Jackson's authority was quoted ; and sec-' 
ondly, on page 435, in Assistant Packard's report. For details of 
position, amount, &c., I would respectfully refer you to those two 
places in my report. 

The importance attached to this locality arises from the quality 
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of the iron produced from it. For ordinary purposes I would not 
urge the matter upon your special attention ; but at the present 
time, I regard the development of this iron ore a matter of national 
importance ; and the results of its dcvolpment may form an era in 
our naval warfare, second only to the production of our iron gun- 
boats. The ground of this startling assertion is the fact that the 
iron with which our national gunboats are built, will not withstand 
the force of improved ordnance ; but such plates as can be man- 
ufactured from this ore, have stood every test that has been applied 
to them. 

According to private experiments instituted by the English gov- 
ernment, iron plates manufactured from scrap iron, (the same of 
which all our gunboats are constructed,) as well as from a variety 
of ores apparently the most unyielding, were shattered by a 230 lb. 
shot from an Armstrong gun. The * plates which were manufac- 
tured from iron ore smelted in Woodstock, N. B., alone were left 
entire — the projectile having simply indented the plates in a slight 
degree. The trials were made six several times, with the same 
results. In consequence of these experiments, the British govern- 
ment uses chiefly the Woodstock iron for the manufacture of the 
plates — an ore which is obtained only five miles from Maine. 

The Woodstock ore is a compact red hematite, rarely containing 
over 30 per cent, of metallic iron, but it difiers in its general ap- 
pearance from any ore I have seen west of Maine, and is easily 
recognized. 

As respects geological position, the ores from New Brunswick 
and Maine are similarly situated; nor can there be any doubt 
that the ore from Maine will yield the same quality of iron as that 
from New Brunswick. So far as the situation is concerned, the 
ore in "Wade plantation'' is admirably located for mining and 
smelling. The only misfortune attending its location is its great 
distance inland — it being ten miles west from Presque Isle ; and to 
those so familiar as yourselves with the routes of communication in 
Aroostook county, and its connections with the seaboard, I need 
say nothing. Only the pig-iron, however, needs to be transported, 
or the iron in a state of readiness to be put into the furnace and 
rolled. 

With these facts before me, I could no longer hesitate to believe 
that steps should be taken at once to erect the proper works for 
the smelting of this new ore, and for the manufacture of all the 



SGIKMTUriO SUBVXT. 41£ 

plates which are to be used in future in the constmction of our 
gunboats. 

Pardon me if my zeal for the integrity of our naval honor, or the 
desire to see the resources of the State developed, has led me to 
trespass upon your time. I could but think of the great confidence 
of bur people in our gunboats, and the consternation which must 
ensue should our " Monitors'^ ever be pitted against such a craft 
as the " Black Prince'^ of England, a vessel plated with Woodstock 
iron, especially as we have in our hands the means of constructing 
more formidable 'boats than the ''Black Prince" — more formidable, 
because with the same kind of iron, we have a better model. 

Should the facts stated above appear worthy of consideration 
and inquiry, to your mind8> we suppose the responsibility of further 
action will rest with the Government as to the mode of carrying 
on the manufacture of the iron, and of communicating thereon to 
the United States Government. 

I need only say further, that all the members of the scientific 
corps of the State, will do all that is in their power to assist in the 
development of this ore, and that we always hold ourselves in 
readiness to perform any duty required of us by the State whether 
scientific or otherwise. 

With great respect. 

Your obedient servant, 

0. H. HITCHCOCK, 

Slate Oeologist. ^ 

We requested iMr. George L. Gobdale to report as fully as pos- 
sible upon the iron ore from Wade plantation and upon some other 
ores recently discovered, particularly in Union. He has done so 
in a very satisfactory manner, and herewith we present his report. 
We feel much more sanguine respecting the prospects of the Union 
ore than his caution would allow him to express : 

GhAS. n. niTGHGOCK, M. A., 

Geohgiai to the Scientific Survey of Maine, 
Sir : — The following report upon the economical value of certain 
ores of iron, in this State, has been prepared at your request. 
Your careful study of the geological relations of these deposits has 
left me little to say in regard to their occurrence, and therefore my 
work is limited to the plain presentation of such facts as bear di- 
rectly upon their importance to miners and dealers in iron. 
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It ifl Bot proposed to present accoants of sU tlie ores of irm 

known to occur in Maine, but merely to notice those which prom* 
ise to be of value as they are more fully explored and devdoped. 
The list is, consequently, small ; including the following : 

Limonite, at Wade plantation, near Houlton, and at Linneus — 
certain varieties of this species, at Katahdin Iron Works — Mag- 
netite, at Union — Pyrites, at Jewell's island. 

This list, in which has been placed the pyrites of Jewell's island, 
on account of its value in the manufacture of sulphuric acid and 
alum, of course excludes all the miaor deposits, like those at New- 
field and Shapleigh, Hodgdon and Clinton. 

1. The ore found at Wade plantation, township 13 in range 4, 
is mainly limonite, with a lower per cent, of water than usoid, oe» 
cnrring in such quantity as to deserve considerable attention. 
This bed was first described by Dr. C. T. Jackson, in 1837, as 
being " an ore of red hematite." His analysis, which I give below, 
indicates that under this name he included what we now call 
Unumiie, or hydrous per-oxide of iron. Limonite is often known 
by the name brown hematite. 
The results of Dr. Jackson^s were these : 
" In one hundred grains the ore contains as follows — 

Water, 6.00 

Insoluble residue consisting of silex, 8.80 

Peroxide of iron, 76.80 

Oxide of manganese, .... 8.20 

99.80 
Loss, .20 

100.00 
76.8 of peroxide of iron contains 63 of pure iron." 

My analyses indicated that, in the specimen given to me, the 
quantity of water was somewhat greater than that found by Dr. 
Jackson. This and the fact that the amount of peroxide of inm 
detected in my analyses was smaller than that recorded above, lead 
me to entertain the opinion that the quality of tiie ore is, by no 
means, uniform. This ore is nearly identical with the one which is 
now extensively worked in Woodstock, N. B., and was considered 
by those who first examined the two beds, to be exactly similar. 

Although it is my belief that the Woodstock ore yields no more 
pig iron than that in Wade plantation would produce with equal 
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facility, I cannot consider that the two are precisely the same, 
mineralogically. The ore occurring at the former locality is more 
compact than the fissile rock found in Aroostook county. When 
the two specimens are seen on their edges they appear quite nearly 
alike, although the cleavage gives to one a slaty appearance. 
It is now necessary to present some facts in regard to the facili- 
I ties for reducing the Aroostook iron and bringing it to a market, 

prefacing what I have to say, by the remark that hematitic ores 
are most easily and advantageously reduced by charcoal. The pig 
iron thus obtained is changed into steel with great facility, and is 
readily affected by the Bessemer process, so called. This will be 
noticed further on. 

In the first place, the ore is so bedded that it will afford natural 

drainage for at least 90 feet. This desideratum is often overlooked 

I by those who enter hastily, and without forethought, upon the 

management of mines. 
' 2dly. The supply of hard wood for charcoal is certainly sufficient 

I to warrant one in saying that its cost would be trifling. Maple and 

beech wood are extensively used in charcoal-iron districts, and. are 
here found in abundance. 

3dly. Limestone is found quite near the deposit of iron, and 
would serve well as a flux in reduction. 

4thly. Distance from navigable water by which the pig-iron can 
be brought to market. Here occurs the principal difficulty in the 
profitable management of mining operations in this vicinity. The 
j whole distance, by the windings of the Aroostook river to the river 

I St. John, can be estimated at 45 miles or thereabouts. Much of 

this way is obstructed by falls, and is rendered entirely impassable 
to rafts a portion of the year. This is a serious difficulty, but may 
be in a measure obviated by confining the transportation of the 
metal to such months as would allow of the safe and rapid convey- 
ance of the iron down river by rafts. The portages at the falls 
would be comparatively trivial. 

When the rafts carrying the metal had once reached the St. 
John, the iron could easily find its way, by water, to our eastern 
ports. 

If it could be shown that ore similar to this was now being used 
to produce metal for purposes which demand this quality of ore and 
no other, it is plain that the demand would overcome the few obstacles 
which stand in the way of rendering the deposit accessible to the 
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manufacturers. To be sure, it will be objected that a M&e value is 
thus given to a mine and its products, but it is obyious that what 
manufacturers need they will have even at a higher price. The 
difference between the cost of reducing metal from such an ore and 
that of obtaining iron from other ores, would be gladly paid by 
those who desired that particular variety of iron for a specific pur- 
pose which authorized the extra outlay. This is the case in the 
present instance. The Woodstock works which were commenced, 
upon a scale perhaps too l^rge, went into operation a number of 
years ago. The quality of iron was deemed excellent and the 
products of the mine were readily disposed of in the Province of 
New Brunswick. Some unforeseen occurrence led to the abandon- 
ment of the furnace and mines by the first company, and they were 
at last obtained by the present firm which has the corporate name, 
"The Woodstock Charcoal Iron Company.'' 

To one of the obliging partners of this firm, I am indebted for 
the following fitcts which he communicated to the Geologist of the 
Survey, in my presence : 

The English Admiralty instituted experiments at Shoeburyness, 
England, in order to test the resistance which iron plates would 
offer to the heavy ordnance of Sir Wm. Armstrong. In that trial 
every plate was shattered except a triple plate made of Woodstock 
iron. This plate was indented by the shot but not pierced, and 
immediately attracted considerable attention. The fine results ob- 
tained by the Woodstock plate determined the use of the iron- in 
mail-plating the ships in the English navy. An interesting account 
of the experiments testing these plates can be found in "The Arti- 
zan." The paper was prepared by Wm. Pairbaim, Esq., P. R. S., 
and gives us the following results — 

Tensile strength in tons per square inch, . . 24.80 

Scrap-iron plates were readily shattered by the shot. 

For this purpose the Woodstock works are now busily engaged. 
The ore is brought two miles to the furnaces, and is now being 
rapidly reduced. Charcoal made on the company's grounds is 
employed in reduction. The limestone is brought a distance of a 
few miles. 

The furnace is a blast of old style and will «oon be replaced by 
one having . greater capacity and being much more economical. 
The fan-engine is also old-fashioned. The boiler is ingeniotiBly 
heated by escape-air from the ftimace itself. 
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The foUowing are the proportions of iron-ore, fuel and lime : 
8 barrows of ore, 450 pounds each, 1,350 pounds. 
20 bushels charcoal, 
to pounds limestone. 

The metal is cast into pigs of 90 pounds each. 

The ore is obtained from two localities, iQ one of which a portion 
of the mineral has a bright red streak, and goes by the name of red 
hematite at the mine. It is undoubtedly, compact red hematite. 
In another locality the ore is plainly hydrous peroxide of iron. 
200 pounds of one of these ores is usually reduced in a charge 
with 1,150 of the other. 

The metal which is reduced from the ore is a fibrous silver-grey 
iron which has a thready fracture indicating great tenacity. 

From what has now been said, it is plain to see that, relying 
upon the statements of the proprietors of the Woodstock mines, 
this ore is now being used extensively in the English navy. It is 
employed because it k their best iron. 

This description has been given in order that it may be under- 
stood that in Maine we have an ore which will yield an iron equal 
in every respect to that which is sent to Liverpool from the river 
St. John. 

It is not for me to decide whether private individuals should 
embark in the enterprise of developing the resources of the mine 
on the Aroostook, because it is my opinion that mining operations 
.in New England should be very cautiously undertaken. The Value 
of a mine does not wholly depend upon the per cent, of metal which 
it will yield, but also, largely, perhaps principally, upon the cost 
of labor, redvxMon and transportation. 

But it certainly appears reasonable that a matter of such impor- 
tance as this, of plating our ships of war with metal as good or 
better than those of our now friendly neighbors, (may we long be 
Ciendly,) should receive the careful attention of our government. 
It would be well to learn, before it is too late, whether our plates 
made of scrap iron can be shattered as the scri^-iron plates were 
broken at Shoeburyness. 

A variety usually referred to limonite (Beudant) occurs in the im- 
mediate vicinity of Houlton. It appears to be, by no means, uni- 
form in quality. The geologist of the survey has already referred 
to IJiis in his report, and it only remains for me to say that the ore 
contains too much manganese and too little iron to be 'of much use 
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in the ecoiKomical manufacture of the latter metal. A small pro- 
portion of oxide of manganese is not considered injurious to the 
reduced metal or to the steel manufactured from an ore contain- 
taining it. 

But it is my opinion that a diligent metallurgical search under 
proper supervision, and with facilities greater than those placed in 
the hands of members of the survey corps, will be able to discover 
on our side of the boundary, near Houlton, a bed of ore continuous 
with that in Woodstock. The discovery of a bed of ore as good 
as that in Woodstock, or in Wade plantation, would have such an 
important bearing upon the growth of eastern Aroostook county 
as to make this a matter of much importance. 

That the grounds upon which the opinion is based may be fully 
understood, the following considerations are presented : 

1st. The general direction of the rocks in and around the Wood- 
stock mines would cause us to search for the deposit of ore, if con- 
tinuous, in the immediate vicinity of Houlton, and not far from the 
manganesian ore referred to. 

2d. The same ore has been seen, by the superintendent of the 
Woodstock works, in Richmond, a township lying between Houl- 
ton and the mines. 

8d. The occurrence of the manganesian variety of hematite in 
nearly the line of strike. 

It is for the above reasons that the owners of the fields in which 
the poorer ores are found, are advised to examine their portion o£ 
the town very carefully. The large bed of ore described by Dr. 
Holmes in Linneus is undoubtedly similar to that in Woodstock ; 
thoqgh it is somewhat magnetic. 

Bog-iron ore, which is an hydrous per-oxide of iron, is found in 
many parts of our State, and, in some localities, in quantities 
which warrant active mining operations. 

The most important one is at a point south-west of the Ebeeme 
mountains, called Katahdin Iron Works. The whole territory be- 
longing to the company, which erected furnaces, has been specially 
explored by Dr. Jackson of Boston. He was engaged by the 
company, I have been informed, to make a thorough survey of the 
township. As a result of this examination, furnaces were soon at 
work, and excellent iron was produced. The quality and cheap- 
ness of the iron produced, and not the percentage of metal detected 
in the laboratory is the true test of the value of a mine. In this 
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case, the reduced metal was carried by mules to Bangor, and of 
coarse the distance of transportation caused the profits to be 
materially lessened. The property is now in litigation and the 
work is entirely suspended. 

An excellent account of the situation and extent of these works 
was published by John 0. Houghton, B. A., in the Report of the 
Scientific Survey for 1 86 1 . 

2. MctgneHte, Specimens of a superior ore from Union were 
placed in my hands, in June last, for analysis. The ore is one of 
remarkable purity, yielding according to a gentleman who had had 
the ore analyzed by a Boston chemist, a percentage of pure iron 
as large as 70. I was not able to obtain as large a proportion of 
iron as this, my highest result being 64 of iron. But this is a per- 
centage so large as to warrant the erection of a furnace, provided, 

1st, There is enough of the ore to keep the furnace well sup- 
plied. 

2d, Fuel can be cheaply provided. 

3d, The metal can be easily transported to tide water. 

Perhaps I may be blamed for thus having insisted strongly upon 
the many elements which must enter into the question of the prac- 
ticability of erection of furnaces. * But there have been so many 
lamentable failures in New England mining because these points 
were not appreciated, that I feel justified in keeping them plainly 
before those interested'ih mit^ng operations. And the more so in 
a report upon the economical value of iron ores, a metal which the 
coal regions of our Middle States furnishes so cheaply. To refer 
again to the iron at Union, let me observe, that there is abundance 
of lime, to be used as a flux, very near the bed ; that there is a possi- 
bility that the old canal can be reopened for the transportation, and 
that the ore is of a superior quality. 

3. Pyrites. Of late years English manufacturers have employed 
sulphur prepared from Iron Pyrites, which is a bi-sulphide of iron, 
in preference to crude commercial sulphur. The method of obtain- 
ing sulphur from the pyrites was described in the chemical report 
fbf 1861. Since writing that report, I have visited Jewell's island 
in Gasco bay, where there is a large deposit of iron pyrites, where 
an alum factory was erected in 1836 and afterwards abandoned. 
After a thorough examination of the locality, assisted much by the 
amiable and intelligent owner of the inland, Oapt. Chase, I was 
eouvinced that the alum and copperas works were erected in a part 
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of the island poorly adapted to obtain the best material for manu- 
facturing. The best deposit is at the other end of the island and 
appears sufficiently rich in pyrites to authorize the establishment 
of sulphur works. The outlay would be comparatively slight, and 
under present circumstances would yield a fair return. 

This concludes what I have, to say concerning the economical 
value of the iron ores of Maine. Compelling myself to write 
plainly, fairly and briefly, the report may appear to present many 
discouragements to those who may have intended to embark in 
iron mining in this State. But the value of the work of a survey 
is not enhanced by giving exaggerated estimated of the miberal 
wealth of a State. If I have succeeded in advising that specula- 
tors and proprietors use more caution than heretofore in commenc- 
ing mining operations in any place where a few handfuls of nietal 
are found, I shall be truly gratified. Knowing that you estertain 
the same opinions as these which come from the Laboratory! I 
have, sir, presented the matter with the more freedom. 

In conclusion, let me offer the thanks of the Survey to Dr. H. 
T. Cummings of Portland, and to Prof. P. A. Ohadbourne of Bruns- 
wick, for their many kind attentions and the liberal use of their 
laboratories. 

With high regard, ^ 

I am, sir, 

Yours respectfully, ^ 

GEO. L. GOODALE. 

Gold. 

Gold has been for a long time known to exist in the valley of 
Sandy river. An examination of the country last September shows 
that the rocks there contain the peculiar veins of quarts in w^ich 
metallic gold is disseminated. We could not feel, however, that 
the precious element is very abundant in this portion of the State. 

The opinion expressed concerning the auriferous character of 
the country upon the upper river St. John, is still entertained after 
another inspection of the country. The limits of this region have 
been enlarged by our observations. It must extend nearly to 
Moosehead lake on the Penobscot, and perhaps along the dividing 
ridge between Maine and Canada, even to the New Hampshire 
corner. Where the Canada road crosses this belt in Sandy bay» 
the veins look exceedingly promising, and the banks of the streaitiB 



are full of the '^bUck sand'' so generally accompanying gold. 
The veins are unusually abundant here. It is only a short distance 
over the line to where gold is washed out of the Chaudiere river, 
^nd the rooks are continuous across the line. 

Newspaper reports have expatiated largely upon the gold of 
Qrland, east of S. B. Swasey & Co.'s mills. This spot we visited, 
and were not favorably impressed by the indications. The rock is 
grauite, not containing many quartz veins, but the bed of the brook 
contains many boulders from an auriferous region. Our opinion is 
that gold occurs here, but that it has been derived exclusively 
from the transported materials. The question to be asked next, is 
where were these auriferous materials broken off? We must ex- 
amine the tables of drift striae in the vicinity to learn. Upon 
reference we find that the boulders must have come from the north 
and west of north. For many miles in that direction the rock is 
schistose with some veins of quartz. It is the great mica schist 
belt of central Maine, extending from the eastern Schoodic lakep 
to Portland. If this is auriferous, then gold may yet be found ex- 
ceedingly plentiful in the State. And we would recommend to 
any persons living in this district who may wish to find gold, to 
search for quartz veins, and thea to test the value both of the 
veins and of the soil near the ledges. In Orland there is an abund- 
ance of very bright yellow scales of mica in the stream, which an 
unpractised eye would certainly mistake for the precious metal. 

The finest auriferous belt brought to light the past season crosses 
the St. Croix river above Calais. The rock is a mica schist full of 
quartz veins and beds. An examination of these veins near the 
railroad bridge in Baileyville showed us several pieces of bright 
flake gold. The best locality is on the west side of the river upon 
some ledges through which a passage for the railway has been 
excavated. There is a considerable pyrites in the schist, so much 
80 that the action of the air decomposes it and gives the whole 
ledge a rusty appearance. After our departure a mining com- 
pany — we believe the same that works at Lubec — effected a lease 
of the property, and have sunk a shaft, for the purpose of experi- 
menting upon the value of the quartz. Alluvial washings on the 
river have not promised so well. Nor does the rock at the railroad 
bridge (Sprague's falls) afford as many quartz veins. 

Across the river in New Brunswick, upon land of Mr. Bolton of 
St. Stephens, is another locality where gold has been found. Its 
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distance from Sprague's falls cannot be very great, as it is about 
nine miles north-west from the Calais bridge. The exact locality 
of the gold is in a plumbaginous slate, very black and greasy. 
Near it is a large boss of quartz, with sub veins of quartz running 
through it ; and there are also near by veins of quartz containing 
pyrites. These two localities are the most promising of anything 
seen by us in the St. Croix country. 

Mr. Esty of Calais, who is interested in the gold mines of Nova 
Scotia, showed us a large mass of quartz on Bog brook in Hard* 
scrabble in Calais, where he had found a few specimens of gold. 
The rock is syenite and the boss of quartz is largely of a carnelian 
character, not good enough, however, to be dug out for an ornamen- 
tal stone. 

An excursion to the east part of Tallmadge revealed the exis- 
tence of a great number of quartz veins in the schist. Whether 
they contain gold in very minute quantities, such as would be 
developed by a crusher, we could not determine. We found no 
specks in them visible to the naked eye. 

We were informed that in Cutler there are auriferous veins ; and 
that Mr. Steadman of that place sent a ton of the rock to be crushed, 
and the yield was one hundred dollars. Quartz that pays less than 
twenty dollars to the ton is not worth crushing ; but every dollar 
above twenty is a net profit. In Columbia, also, according to the 
papers, gold has been found and we have no reason to doubt the 
truth of the statement ; as all these localities are in the same schist- 
ose rock that enters the State from New Brunswick on the St. Croix 
river. 

From • the accounts received concerning the gold rocks of Nova 
Scotia, we have every reason to believe that this new gold field in 
Maine is very similar to the Nova Scotian one. Both are some- 
what different from those in California and along the Apallachian 
region of the United States and Canada. The great peculiarity of 
the Nova Scotia gold consists in its dissemination through the quartz 
in such fine particles that it. is rarely visible. A ton of Nova 
Scotia quartz, in which not a particle of gold can be seen, will yield 
richly to the crusher and amalgamator. If a few preliminary ex- 
periments upon the St. Croix quartz yield good results, then it will 
be for the interest of the proprietors to erect works for crushing 
and amalgamating upon the St. Croix river in Calais or Baring. 

A mass of pyrites has been handed to us for examination from 
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Machias. It appears auriferous, bat we have not been able yet to 
have it tested. Another large mass of beautiful pyrites occurs in 
Calais, upon the river, which we would recommend to those inter- 
ested to have assayed for gold. Oftentimes the auriferous pyrites 
is more valuable than the quartz. 

Tin. 

No additional discoveries of tin ore haire been made the past sea- 
son. A visit was made to the vein upon Mt. Mica, but no more 
masses of the ore have been found. Small crystals of the oxide 
sometimes are picked up. We suggested the examination of the 
gangue of the vein for tin. Mr. Goodale has assayed some of the 
specimens, in which he found a very small per cent, of tin, but not 
enough to pay for working. Quite a large excavation has been 
made in the rock, but this has been done entirely by mineralogists, 
who find here many beautiful minerals. 

The agent of a mining company has since visited the locality, 
and has leased the property for ninety-nine years. Doubtless it 
will now be thoroughly explored, and the value of the gangue for 
ore soon be made known to the public. 

Dr. Holmes informs me that he obtained a piece of what he now 
supposes to be tin ore from Paris, forty years ago, when the local- 
ity was first discovered. The catalogue of minerals will show one 
or two other localities of tin ore in Oxford county, which we hope 
will also be carefully examined by all who are interested in them. 

Antimony, 

A very remarkable vein of the sulphuret of antimony has recently 
been opened in Prince William, New Brunswick. It is not a great 
distance from the Maine boundary ; and the rock is the same mica 
schist which contains the gold. Hence we should not be surprised 
to learn of the discovery of similar veins jn Maine. 

But we learn from Surgeon General Hamlin, U. S. A., that in 
the eastern part of the State there is a valuable bed of this ore 
known to him. We hope its quality and quantity may soon be 
made known to the public. 

Lead. 

A new lead mine has been opened the past season (1862) on 
Denbo Point, Lubec. We give here a letter relating to it from 

54 
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Prof. Forrest Shepherd, whose skill and energy in developing me- 
tallic veins is so well known to the public, and who has of late 
been much interested in mining lands in Maine : 

Eabtpobt, November 14, 1862. 
Prof. C, H. Hitchcock: 

Dear Sir : — The late discoveries of sulphuret of lead by the 
** Maine Mining and Manufacturing Company" at what is known 
as the Old Comstock, or tiubec Lead Mine, are truly wonderful — 
far surpassing the most sanguine expectations and calculations of 
the highly esteemed and much lamented Prof. Manross. The new 
veins discovered by, and the former ones more judiciously opened 
by General J. N. Palmer, expose to view on the face of the cliff, I 
may safely say, hundreds of tons of galena in vertical veins with 
very little foreign admixture. Collectively they will probably quite 
equal if not surpass the extraordinary mine recently opened eighty 
miles from New York, on the New York and Erie Railroad, near 
Port Jervis. Gen. P. has introduced very simple machinery for 
cleaning the ore effectually, so that he can smelt it with the great- 
est ease. A steam engine is now being erected at Denbo Point, 
four miles from the Lubec Mine upon a vein which I am informed 
promises a rich return of Silver Lead. 

P. S. Gen. Palmer found by trial that the machinery adopted 
by Mr. Collum at the Lead Mine would not answer, and therefore 
rejected it and substituted the simple jig, Dolly tub and buddle, for 
the ore after it had passed twice through the rollers, having first 
passed through Blake's crusher. 

Calais, Nov. 14, P. M. — I have arrived here and am at once 
presented with a surface specimen of suri^toe gold taken, or said to 
have been taken Arom a gravel bed in Baileyville on the railroad. 
It is embedded in quartz having slate almost black, like that in 
Nova Scotia, on one side. I am inclined to believe it genuine, and 
I have engaged a miner to open one or more of the quartz veins 
for a trial. 

I have recently fbund additional specimens of Ox. Tin at Mt. 
Mica, Paris, and secured said mount and adjacent grounds for 
further exploration. 

Believe me very sincerely yours, 

FORREST SHEPHERD. 
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Copper, 

Several valuable veins of copper ore have recently been discov- 
ered at West Quoddy Head, in Lubec, by Prof. Shepherd. We 
insert his letter respecting them. The south part of Washington 
county seems to be a very rich metalliferoaa region, and deserves 
further exploration : 

Eastpobt, July 22, 1862. 

It is with great pleasure that I have recently observed six well 
defined spar veins from one to two feet in diameter, four of which 
show copper ore on the surface. These veins are situated on the 
land of Benj. Fowler, Esq., at West Quoddy, near the Carrying 
Place. 

One vein appears rich in the yellow sulphuret, and another yields 
specimens of the purple or horse-flesh ore, and all give promise of 
future mineral wealth. Still another vein on the same property, 
although somewhat subdivided on the surface, yet carries yellow 
copper ore, accompanied with magnetic iron pyrites. Were this 
property on Lake Superior it would probably be taken in hand at 
once. 

FORREST SHEPHERD. 

Upon page SOT of the Preliminary Report, mention was made of 
the discovery of native copper in No. 7, near Carroll. The speci- 
mens were shown us subsequently, and are the genuine mineral. 
We made an effort to find the vein, in company with Mr. Levi 
Bailey, who procured them at first. He was unable to find th0 
exact spot. The rock is a coarse granite, and is not promising ibr 
such ores. The true locality must be further south-west. The 
rocks on Nickatou's lake have been described to us in such a way 
as to make us anxious to explore them for copper. 

We have already spoken of the copper mine in Woodstock, and 
of the peculiar syenitic rock containing the veins. The occurrence 
of a similar rock on the Maine side of the line should be examined 
carefully for metalliferous veins. 

The probability of finding copper ores in the north-west part of 
the State, on the river St. John, is confirmed by the wonderful 
extent and richness of the copper ores in Lower Canada in the 
same formation. It is but recently that the Canadian rocks were 
supposed to be as destitute of copper ores as, the corresponding 
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TOckB in Maine are now esteemed. The region in Maine bdng 
still a wfldemess, liie prospect of finding yalnable pres for some 
time yet, is lessened. 

Marble and Limesicnes, 

The marbles to be fonnd in Maine will occnr chiefij upon the 
belt of Helderberg limestone running from Matagamon (East Branch 
Penobscot) river north-easterlj. All that we have learned addi- 
tional respecting them the past year, is given in Dr. Holmes' re- 
port, -An excellent way to ascertain the limits of this formation 
wonld be to send a parly on foot through the woods to examine 
and describe every outcrop. Without doubt the statuary marble 
variety would be discovered in this 'way. Valuable limestones for 
the manufacture of lime would, at all events, thus be discovered. 

Other localities of good limestones have been visited the past 
season. That at Carroll surpassed anticipation ; and similar beds 
can be fonnd in the vicinity, and in adjoining towns. It would be 
a great desideratum to find limestone near Moosehead lake. 

Dr. Holmes thinks there is a good water lime, in the south part 
of Aroostook county. The specimens have not yet been tested. 

In our map of the country bordering upon Penobscot bay, the 
distribution of the limestone bands is given more correctly than 
ever before. And in the accompanying text, descriptions are.given 
of several beds not known at the time of writing our first report. 

It is stated in an early portion of the present Report that new 
openings of good limestone could probably be opened in Thomaston. 
Those considerations we venture ag^n to call attention to. To be 
sure the quantity of surface now quarried is so great that it will 
take long to exhaust it ; still it is well to provide for the future, 
especially wherever it is possible for land owners to realize some- 
thing by the enhanced value of their property. 

Mr. Robinson of Thomaston, has discovered a few new outcrops 
of limestone, since the printing of that portion of the report relat- 
ing to limestones. He writes as follows respecting them : " The 
localities that I mentioned in my letter, are in the range between 
the Cochrane quarry in South Thomaston and the most southern 
appearance of the limestone on the bay at Thomaston. This latter 
locality and the intermediate openings, all agree in the character 
of the limestone with the Cochrane quarry.^' 
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Gfypsum, 

Upon page 418 of the first report, it is suggested that perhaps a 
rock containing gypsum enters Maine from New Brunswick. Certain 
considerations make this suggestion still stronger. 1. The wide- 
spread distribution of conglomerate boulders over the eastern part 
of the State — ^already alluded to. 2. The discovery by Prof. Shep- 
herd of a poor quality of gypsum between Grand and Big western 
Schoodic lakes. 3. The discovery of this conglomerate rock in 
ledges on the route of the proposed turnpike between Princeton 
and Milford west of Wawbawsoos lake, by W. W. Sawyer of 
Calais, as communicated to us privately. And it is Mr. Sawyer's 
belief that he has fbund the gypsum itself in connection with the 
conglomerate. These considerations are sufficient to make an 
examination of this region with reference to this object very 
desirable. 

We have not taken the pains to ascertain whether gypsum or 
plaster of Paris could be obtained more cheaply from this new 
locality, should our anticipations be realized, than from New Bruns- 
wick and Nova Scotia by water, but cannot doubt that its discov- 
ery in Maine would stimulate its use very much by farmers, 
especially upon those farms which are now suffering for the want 
of it. 

OrindstOiies. 
I am informed that homstone or flint rock makes a most excel- 
lent material for grindstones. If so, Maine need never again go 
outside of her limits for these essential articles, for in every portion 
of the State there are mountains of it. We have spoken of this 
rock often under the name of metamorphic slate and silicious slate. 
The most prolific localities are in Oxford and York counties, 
Moosehead lake. Portage lake, and the southern part of Washing- 
ton county. In fact no rock is so uniformly distributed over the 
State as this. 

Roofing Slate. 
Dr. Holmes has described opportunities for quarrying roofing 
slate near Patten. Our own scientific researches have led us to 
define more closely the limits of the roofing slate belt, upon which 
the best quarries are located, from Patten to Pleasant Ridge on 
the Kennebec river. We found an excellent place for a quarry on 
Moses P. Townshend's farm in Pleasant Bidge ; and others might 
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be specified in Fozcroft, Baraard, Sebec, Kingsbury, Howard and 
Bowerbank. And there must be others in the vicinity. 

The conclusion which we have derived from a second year's 
exploration of the State, is that when her mineral resources shall 
have become fully known, eveiy one wUl be astonished at their 
immense extent and value. 
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